the 
gale 
the 
h., is 
Uip- 


full 


de a 


'y eX 
rants 
rs but 
fect 





Poison. . . and antidote 


Each weapon has its match, or 
foil. Sub and blimp. Tank and tank- 
buster. Aireraft and A. A. gun. 


Yet they all have one thing in 
common, They operate with revolv- 
ing shafts and gears that turn on 
anti-friction bearings. “Nothing rolls 
like a ball. 

In fact New Departure has a 
major responsibility in the whole 
ball bearing war production pro- 
gram! 

New Departure Division General 
Motors Corp., Bristol, Connecticut. 


3172 


New Departure 


THE FORGED STEEL BEARING 


Official U. S. Navy Photograph 
from Harold M. Lambert. 
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Cutting fluids—emulsifying and non-emulsifying—have definite 


uses in machining. Neither type will do a// the jobs efficiently in 


most plants. The choice between them depends upon many factors: 


the type of operation, speeds, feeds, and metals worked; tool life, and 


the finish required. 


The extra time and trouble it may take to find exactly the right 


cutting fluid for any operation will pay dividends in faster produc- 


tion, labor saving, and tool economy. 


Cutting fluids have two 
main functions: 


] To carry away heat from the tool and 
work. 


9 To reduce adhesion between tool and 
chip. 


Machining operations may be roughly 
divided into four classes, and the cut- 
ting fluid requirements for each gen- 
erally laid down as follows: 


‘ 
att 


gle he 






Type of Important function 
Operation in black type 
i cooling 
Low speed, shallow cut. § reducing adhesion 
2 cooling 
Low speed, heavy cut .. § reducing adhesion 
. ? cooling 
High speed, shallow cut . 5 reducing adhesion 
) cooling 


High speed, heavy cut . . { reducing adhesion* 


*Note—exrcept where carbide-tipped tools are used 





Oil is ammunition . . . Use it wisely 





Cutting Oils are used: 


—in low viscosities, as coolants, and 
also to reduce adhesion. 


—in higher viscosities to reduce adhe- 
sion and lengthen tool life on heavy 
cuts. 


—on any machines in which a water 
emulsion would impair the lubricatior 
of ways, guides, spindles, etc. 


Soluble Oils are usually 
used: 


—where cooling is paramount and ther 
is little need for reducing adhesion. 


—where a cutting fluid would not nor 
mally be needed, such as on low speed 
shallow cuts, except to prevent rusting 


—in most grinding operations becaus: 
of the great need for cooling. In addi 
tion, a water emulsion allows minut 
grindings to settle out quickly and r 
duce scratching of the work. 


—on operations such as drilling where 
fine finish is not essential. 


—where carbide-tipped tools are used 
which require maximum cooling. 


—on some deep drilling or boring op- 
crations where the fluidity of the emul- 
sion assures ample flow of coolant to 
the tool. 


These suggestions are merely guides in 
the choice of cutting fluids. Almost 
every machining operation poses a spe- 
cial problem. To make certain that you 
get the most economical answer get a 
Standard Cutting Oil Engineer's rec- 
ommendations. 

Call the nearest Standard Oil Com- 
pany (Indiana) office, or write 910 
South Michigan Avenue, Chicago, Illi- 
nois, for the Engineer nearest you. In 
Nebraska, call any Standard Oil Com- 
pany of Nebraska office. 


STANDARD OIL COMPANY (INDIANA) 
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Heavy Duty Radiators 


Triumph Over World's Toughest 
Service Conditions 


Through trackless desert wastes and blinding sandstorms, the huge 
busses and freight units of the Nairn Transport Company have main- 
tained regular schedules for the past ten years over thousands of 
miles of the world's toughest going. These desert cruisers, built by 
Marmon-Herrington, are equipped with YOUNG Heavy-Duty radi- 
ators . . . original equipment that is still in service after ten years of 
combating the desert's searing daytime heat and wind-swept chill of 
night. Such unfailing service is typical of YOUNG Heat Transfer 
Equipment .. . designed and built by engineers with a quarter-century 
of heat transfer experience. YOUNG units are noted for rugged per- 
formance and maximum cooling efficiency. Whatever your heat trans- 
fer problem may be, YOUNG products include a unit to handle it 
. . « equipment for heating and ventilating, cooling units for gas, 
gasoline and diesel engines, and aviation equipment that is in active 
service with Allied combat planes over a score of fighting fronts. 
Write for engineering details. 


YOUNG RADIATOR COMPANY 


DEPT. 213-F, RACINE, WIS., U. S. A. w 


Buy Bonds—Produce More—Salvage Scrap—Win the Wa: 
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HEAT TRANSFER PRODUCTS 


| OIL COOLERS «GAS, GASOLINE, DIESEL ENGINE COOLING RADIATORS 
| *INTERCOOLERS*HEAT EXCHANGERSe ENGINE JACKET WATER COOL 
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FARGEST and heaviest of its type, 

)_ythis U. S. Coast Artillery 90-mm. 
anti-aircraft gun can be fired while 
moving through a vertical arc, or 
while swinging in a complete circle. 
Supplying this and thousands of other 
gums requires ever increasing quan- 
tities of ammunition. 

In meeting the requirements, not 
only for ammunition, but for guns, 
ships, tanks and planes, war plants 
everywhere are assured of faster ma- 
chining and longer life of cutting 
tools, by using Texaco Cutting Oils. 

Texaco Cutting Oils, (Sultex, Tran- 
sultex and Cleartex), iubricate the 
tools, prevent chip welding and carry 





away the heat, assuring improved sur- 
face finish, and maximum output per 
tool grind. 

So effective have Texaco Lubricants 
proved that they are definitely pre- 
ferred in many important fields, a few 
of which are listed in the panel. 

A Texaco Engineer specializing in 
cutting coolants will gladly cooperate 
in the selection of the most suitable 
lubricants for your equipment. Just 
phone the nearest of more than 2300 
Texaco distributing points in the 48 
States, or write: 

w w * 

The Texas Company, 135 East 42nd 

Street, New York, N. Y. 








THEY PREFER TEXACO 


More stationary Diesel horsepower in 
the U. S. is lubricated with Texaco than 
with any other brand. 


More Diesel horsepower on streamlined 
trains in the U. S. is lubricated with Texaco 
than with all other brands combined. 


More locomotives and railroad cars in 
the U. S. are lubricated with Texaco than 
with any other brand. 


More revenue airline miles in the U. S. 
are flown with Texaco than with any other 
brand. 


More buses, more bus lines and more 
bus-miles are lubricated and fueled with 
Texaco than with any other other brend. 


TEXACO Cutting and Soluble Oils 


FOR FASTER MACHINING 


TUNE IN FRED ALLEN EVERY SUNDAY NIGHT—CBS *® HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROM, 
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- a "W a hl T . - 
o ——| Two Pack Types Used to Export Army Truck Shipment = 1% 
aii VY Conservation of shipping space is of paramount importance in these 
war days. The Chevrolet plant at Bloomfield New Jersey is shipping 
military trucks and parts to the men at the front with a know-how 
that is bringing the grand day of peace much closer. 








Reg. U. S. Pat. Off. 


Bigger Efforts 


Lockheed Aircraft Corp. is tooling 
up for volume production of the Con- 
stellation (C-69) four-engine transport 
plane. The plane is powered by four 
2000-hp Wright engines and has a 4000- 
mile range at 283 mph. It is expected 


Airplane Parts of Plasticized Materials 20 


Plasticized materials are coming more and more to the front lines in 





: : the effort to save more critical materials. The Consolidated Vultee plant is 
that some planes will be delivered this : igs : ; 
year, with deliveries being stepped up doing a great deal along this line. Several parts in the Liberators are 
in 1944. Lockheed also is increasing its being made of plasticized wood to replace aluminum. No loss of strength. 
roduction rate on P-38 Lightnings. ras : : . : 
a tale oe ena pe > Lanes This technique has its advantages as well as its short comings. Read 

Production of aircraft engines by the % : : . : . i ; 

Pratt & Whitney Division of United this very candid article written by one who is right on the scene of action. 


Aircraft Corp. has expanded so greatly 
at East Hartford, Conn., that five 
satellite plants have been set up in 
nearby communities to increase parts 
production. These plants are located 
at Buckland, Hartford, Willimantic 





and Southington, Conn., and East Long | Douglas Subcontracting System 32 
: Meadow, Mass. The Southington plant, . , = 
hs for example, will turn out only cylinder Since July 1942 Douglas has awarded subcontracts amounting to $275,- 

heads and barrels for final assembly 000,000 to some 300 principal subcontractors and 1500 lesser contractors. 
= 2 eas Hartford. er ng aa rs It is a big job they are doing and how they are doing it is a veritable 

anutacturers are producing ra “4 R 4 ; 

aco Whitney engines under license—Ford, lesson in resourcefulness. Page 32, that is right. 

Buick, Chevrolet, Nash - Kelvinator, 
in Jacobs Aircraft Engine Co. and Con- 
han tinental Motors Corp. 
4 
ther — ° ° . 

Production Operations at Willow Run 34 
Vake Ecery Pay Day 

ore : 


Designed to create the greatest output of bombers that the world has 
ith aay 


or | % 
? ever seen, this up-to-the-minute plant is in a class by itself not alone 
. Bonp Day P a Aongien: 
as to arrangement but as to operation as well. Read this article and 


Get back. of the Pay-Roll Sav- learn of the quirks that are getting more and more down the line. 


ings Plan, by encouraging em- 
ployees: to. turn part of their 
earnings Fegularly into tanks 
and planes and guns through 
systematic purchase of 


U * Daimler Armored Car 40 
™ The Daimler armored car is giving a remarkably good account of itself 
4 WaR Bonpbs on the line of action so that this description of the enemy worrier is 


of particular interest right now. 
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PRODUCTION 
DOUBLED 


While Retooling Aircraft Parts 
| for 


QUICKER VICTORY 
Loshanamennan 








Soc ESS in the African invasion brings home 
more clearly the astronomical volume of war mate- 
rial required for a major invasion of the Continent. 
True enough, production has been very gratifying 
when measured by the standards of only a year or 


CINCINNATI No. 5-42 
Duplex Vertical Hydro- 
Broach. Write to us for 
complete engineering speci- 
fications; catalog No. 
M-894-1. Brief description 
may be found in Sweet's 
Catalog File for Mechanical 
Industries. 















erererren Solo rea! 


two ago, but now production figures must climb 
again. No time for self-satisfying back-patting; 
yesterday's problems must be studied anew. 


An example of what can be done to increase the pro- 
duction of a part used in aircraft engines is illustrated 
here. Disregarding established methods, the CIN- 
CINNATI Engineering Service Department tooled 
up the job on a CINCINNATI No. 5-42 Duplex 
Vertical Hydro-Broach Machine. 
Production now averages slightly better 
than twice the former output 

Perhaps a closer study of your own production 
methods will uncover opportunities to increase out- 
put .simplify operation for “green” help... de- 
velop higher quality. Our engineers are glad to give 
you the benefit of their experience to accompish 
these results. 


TOOL ROOM AND MANUFACTURING MILLING MACHINES...SURFACE BROACHING MACHINES...CUTTER SHARPENING MACHINES j 


16 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTHIES 
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Wo Pack Types Used to Export 
Army Tr uek Shipments 


RUCKS are the backbone of the land supply sys- 
tem for military operations such as those of the 
United States and British armies in North 
Atrica. They also play an important part on a dozen 
other battle fronts in transporting vitally needed 
food, materiel, ammunition and fuel from supply 
bases to the combat zones. Therefore, the problem of 
shipping thousands of trucks to overseas theaters of 
war is an important one, espe- 
cially in view of the fact they 
must share shipping space 
with guns, airplanes, shells 
and other combat weapons. 
Conservation of shipping 
space, “cubic”? in export lan- 
guage, is a prime necessity 
due to the shipping shortage 
which has been intensified by 
the submarine warfare of the 
enemy. Accuracy of packing 
is another major considera- 
tion because a single missing 
part at the point where the 
truck is assembled may mean 
a vehicle immobilized as com- 
pletely as if the engine or 
tires were missing. And often 
a replacement part might 
have to be shipped across 
thousands of miles of ocean. 
The Chevrolet - Bloomfield 
piaiit of General Motors Corp. 
at Bloomfield, N. J.. is par- 
ticularly fitted to box Army 
trucks tor export because it 
has had 18 vears’ experience 
in the automotive export 
trade. Prior to the war, Chev- 
rolet car parts were boxed at 
Bloomfield and shipped to 
General Motors Export Corp. 
assembly plants in all parts 
of the world for distribution 


‘ Loading overseas 
Chevrolet-Bloom field plant. 


June 1, 1943 





truck shipments at 


to foreign buyers. More than 1,225,000 cars were 
thus shipped over a period of 16 years. Compact stow- 
age was also important in peacetime because ocean. 
freight rates are based on the cubic content of the 
shipments. And accuracy likewise was important due 
to the necessity of having sufficient parts to assemble 
all the units shipped. 

When the war broke out in Europe in 1939, Chev- 
rolet-Bloomfield began ship- 
ping military trucks to some 
of the nations on the Allied 


By E. L. Warner. Jr. side. This volume of business 


increased early in 1941 when 
Lend-Lease went into effect 
and thousands of trucks were 
shipped to Russia, Great 
Britain and other of the 
United Nations. With the en- 
try of United States into the 
war, Chevrolet-Bloomfield was 
converted 100 per cent to mil- 
itary operations and the 
plant now has been boxing 
and shipping hundreds of 
U. S. Army trucks weekly for 
more than a year. 

Two types of shipments are 
made from Chevrolet-Bioom- 
field. In the Two-Unit Pack 
or TUP, two partially assem- 
bied trucks are packed in 
three cases, exclusive of the 
bodies. The Two-Unit Pack 
is designed for ready assem- 
bly in the field with only a 
limited amount of tools and 
equipment. The Completely 
Knocked Down pack, known 
as CKD in automotive export 
circles, contains a unit of 24 
trucks which is shipped to an 
automotive assembly plant in 
some part of the world close 


17 




















































xep-ag7 gape 
Dit AMET 
p CARPE 


I1—Jig for identifying and ceunting drive 

parts mounted on a trunnion, one side for 

right hand drive, other for left hand drive. 

When set up for right hand, it is locked in 

position preventing left drive parts from 
being inserted by error. 


2—Close-up of cab box of Twin Unit Pack. 
Each Chevrolet cab contains 6 tires and 
‘ wheels. 





to the combat zone. There the trucks are put 
together with regular assembly line equipment 
and then driven to the theater of operations. 

The CKD form of shipment now used is a di- 
rect adaptation of peacetime automotive pract:ce 
now applied to military vehicles. The building 
devoted to this type of boxing is rectangular in 
shape, with spur tracks running down both sides, 
The incoming material is unloaded from the 
freight cars and taken down the material truck- 
ing aisles to storage spaces on either side of the 
various packing lines, which run crosswise of the 
building. There are 15 of these packing lines for 
various Chevrolet 4 x 2 truck parts, such as an 
engine line, an axle line, a sheet metal line and 
other lines where a multitude of small parts are 
packed into the cases with the maximum ultiliza- 
tion of all space available. 

Accuracy in packing the material is especially 
vital during wartime. A percentage inspection 
of each type of part is made against the engi- 
neering specifications. Then just before each 
case is packed, all materials to go into it are 
laid out on tables or in special fixtures by pro- 
duction men. It is then checked over by checkers 
as to condition, count and identity. A sample 
board of all parts packed on each line is main- 
tained in a prominent place for a visual check of 
all material. Checking trays are divided into 12 


3—Spreading cold patch on top of case of front axles. 
Cold patch acts as sealer and provides adhesive surface 
for water-repellent paper cover applied to box later. 


4—Modern packing methods made possible the ship- 
ment of huge quantities of American automotive equip- 
ment to North Africa. The boxes in this photo were 
unpacked by native French soldiers and the truck parts 
taken to an outdoor assembly line nearby. (Acme 


photo). 
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squares where a number of small components must be 
counted. By placing the components in each square, 
the worker can tell at a glance whether he has the 
right number and type of parts on the tray. Twelve- 
square trays are used because that is a multiple of 
the 24-unit pack. A hand count is used on parts lot 
shipments up to 200 units, but checking by weight is 
done over that number. 

Where there are right and left-hand types of the 
same part, special fixtures are used to assure the 
right number of each type. These fixtures make it im- 
possible to put a right-hand part in a left-hand slot. 
Fixtures also are used to differentiate between parts 
for vehicles having right and left-hand drives. All 


Preparing chassis box in Twin Unit Pack at Chevro- 

let-Bloomfield plant. This is the largest of 3 boxes 

in Twin Unit Pack and weighs 6640 pounds. One 

chassis with engine is packed upside-down on top 
of the other. 


vehicles shipped to parts of the British Em- 
pire, such as Bombay, Australia, Wellington, 
N. Z., Port Elizabeth, S. A., and also to Dub- 
lin and Buenos Aires are equipped with 
right-hand drives. Red fixtures are used to 
designate parts for the right-hand drive ve- 
hicles contrasted with white fixtures for the 
left-hand drive model parts. In the fixture 
for the pitman arm, for instance, serrations 
on the fixture will fit exactly this part for a 
left-hand drive but will not fit for a right-hand drive 
pitman arm. These differences are not perceptible to 
visual inspection. When right-hand material is needed, 
the fixture is turned over on a trunnion and the right- 
hand fixture comes into place, accommodating only 
parts for right-hand drive. More than 500 fixtures 
are used to differentiate between types of the same 
part. This type of inspection and checking makes it 
difficult for an employee to make a mistake. 

On the engine packing line a check stop catches the 
clutch work and stops the line if an engine with right- 
hand drive attachments gets on the line by mistake 
when left-hand drive equipped engines are being 
(Turn to page 64, please) 


Mi-Shear Rivet Replaces Bolts in Mustang Wing 


\ NEW type of rivet with strength properties that 
4 make possible the replacing of bolts in aircraft 
and other structures at a substantial weight saving 
is being used at the North American plant to fabri- 
cate some parts of the wing of the P-51 Mustang 
fighter. A large number of the standard rivets and 
798% bolts have been replaced by nearly 1000 of these 
new rivets, the net result being a 60 per cent reduc- 
tion in weight in relation to the rivets and bolts for- 
merly necessary. 

lhe shear strength of this new rivet, which has been 





Pneumatic hammer and tool used to set Hi- 
shear rivet at North American plant. 


June 1, 1943 


Hi-shear rivet con- 

sisting of special 

stud and = alumi- 
num collar. 





named the Hi-shear rivet, is 75,000 psi and it can be 
installed five times faster than a bolt. Since the Hi- 
shear rivet is too hard to be driven in the usual 
munner, it is set in place by a special tool (see illus- 
tration) that presses a small aluminum collar into 
the recessed end of the stud to form a modified coni- 
cal head. Excess collar length is sheared off auto- 
matically during the operation by the sharp edge of 
the stud tip. 

30th the rivet and special tool were developed by 
George Wing, a North American engineer. Hi-shear 
rivets are made with two kinds of heads and in sev- 
eral lengths and diameters, and have been made avail- 
able to other war manufacturers. 
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wo and a half years of research in plasticized 

wood has taught us that it can be used to re- 

place valuable aluminum alloys on the Consoli- 
dated B-24 Liberator, the new C-87 cargo landplane, 
and on other products now being built and projected. 
We have also learned that there are limits to the use 
of this material in such craft. For instance, a Libera- 
tor made of plasticized wood is out of the question due 
to the stresses imposed on the structure at the high 
cruising speed at which the plane operates and due to 
the load factors which are developed in combat 
maneuvers. 

At present, with plasticized wood parts on +the 
Liberator numbering 22, we are saving 205 pounds 
of aluminum alloys, and this is just the beginning. 
The replacement installations which have been tested 
and proved include all 
trimming tabs, guards 
for push-pull control 
rods and control cables, 
side gunner and _ life 
raft cradle doors, and 
the escape hatch in the 
pilot’s compartment. 
Wing tips, 35. inches 


Cable guards of plasticized 
wood have proved satisfactory. 
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Some of the total 1445 molded 
plastic parts which are used in 
the B-24 Liberator. Among 
the articles seen here are 
aileron quadrants, saving three 
pounds in weight; a cup con- 
tainer which costs $1.05 in 
plastics against $4 in metal, 
grommets for electrical ap- 
plication, vinyl tubing for bat- 
tery drains and _ insulation, 
trim tab control wheel, control 
knobs, an antenna mast, ther- 
mos jug drain tray, and a small 
instrument panel, 


wide and 53 inches long, have not yet been installed, 
but we are experimenting with them. 

Projected are nose wheel doors, pilot and crew seats 
and wheel-well domes. In connection with the latter it 
is interesting to note that not only are we experiment- 
ing with plasticized wood, but we are testing laminated 
cloth using a resin filler. As fast as research and 
tests prove that wood can replace metal at any other 
point, the installations will be made. The engineering 
work on this project is being done by Kenneth W. 
Woodson, plastic engineer and consultant, who has 
been with the company for more than five vears. 

There are several reasons why the company has 
concentrated on the development of plasticized wood. 
The first and most important, of course, is the saving 


of valuable ailoys. In mass production, a saving of 
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Plasticized Materials 


a few hundred pounds per ship soon runs into tonnage. 
Second, we have found that in most cases where plas- 
ticized wood is used there is a considerable saving in 
weight. This saving may run as high as 40 per cent, 
even in such primary structures as trimming tabs. 
The average saving is 15 per cent. However, in highly 
stressed primary structure—the wing tips are an ex- 
ample—the difference between metal and wood, as far 
as weight is concerned, is negligible. Elevator tabs 
offer an extreme example of weight saving. The metal 
tab weighs .98 pound while the plasticized wood tab 
weighs only .59 pound. 

While no weight is saved in the wing tip, the plas- 
ticized wood has advantages which become apparent 
in manufacture and in operation. In fabri- 
cation, the metal wing tip demands the use 
of blind rivets. The wood wing tip does not. 
in the event of wing tip damage in the field, 
proper repair calls for the use of a shop and 
skilled metal workers. Damage to the wood 
wing tips can be repaired by any carpenter. 

Another example of weight saving is found 
in the side gunners’ doors. Made of metal. 
these doors weigh 13.05 pounds, while the 
plastic wood installations weigh only 11.22 
pounds. Similar lightening of the plane can 
be reported all down the line, which means 
that this poundage can be utilized for greater 
gas and bomb loads. 

Cost is another factor to be considered. 
While some wood parts cost as much to fab- 
ricate as do like metal parts, the overall sav- 
ing on installations in the Liberator averages 
about 15 per cent. The cost should be low- 
ered somewhat further as_ production in- 
creases. Another advantage which cannot be 
overlooked is that the wood parts lend them- 
selves to subcontracting. This means that 
with the work done away from our own fac- 
tories valuable floor space is saved. 

In addition to conducting research and 
tests on the Consolidated B-24 Liberator, we 
are following the same replacement policy on 
the new C-87 cargo plane. We also have found there 
are 30 parts on the PB2Y3, the four-engined flying 
boat, and we will begin replacements as soon as pos- 
sible. In developing future models, at the outset we 
design many parts of plastic wood rather than alumni- 
hum alloys. 

Our whole manufacturing effort at this time is in 
preparation and testing of original plasticized 
wood parts. We do not attempt quantity production. 
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By Frank W. Fin 
Chief Division Engineer 
Consolidated Vultee Aircraft Corp. 
San Diego Division 


As soon as a part has been proved, it is turned over 
to a subcontractor for mass production. This leaves 
our own oven free for development work. 

We are baking in our oven under a steam pressure 
of 75 psi and a temperature of 320 F. We bake parts 
from fifteen minutes to half an hour, the baking time 
being proportional to the thickness of the part. As 
an example, plywood baked to one-half inch thickness 
would require a baking period of one and one half 


hours. We have found that use of pressure and heat 
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A relay and shunt box made of laminated fibreglass 

and cloth bonded by urea resin. At the right is 

Kenneth W. Woodson, Consolidated’s engineering 
consultant in plastics. 


as we do produces an exceptionally fine product, as the 
resin is forced through the wood, into capillaries and 
fibers. Tests on the product show that it has more 
dimensional stability, is more waterproof and has far 
better compression and sheer resistance than ply- 
wood which has simply been sealed under heat through 
the use of resinous glue. 

One of the present problems is the wood form which 
we have been using. Not only are these forms costly 
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A wheel well fairing of laminated plywood that 

weighs 13 pounds as compared to 30 pounds 

for the metal part. Fairings weighing 14% 

pounds also are being made from laminated 
fibreglass. 


to make, but they do not stand up under 
use. We are now experimenting with 
poured-plastic forms. These are fabri- 
cated by mixing resin with wood flour or 
walnut shell flour, followed by baking at 
170 F. and curing. It is our belief that 
such forms not only can be fabricated 
more quickly and cheaply, but that they 
will not depreciate as rapidly as the wood 
block forms which we are now using. 

We have had extremely good luck in 
riveting the plasticized wood. One 
method, used in the trimming tabs, is 
to bake cloth over the wood. This per- 
mits riveting without cracking. Another 
is the use of a washer under the head 
of the rivet. The washer is about three 
times the diameter of the rivet. 

As originally stated, we do not see 
any future for the use of plasticized 
wood in heavily stressed primary structures’ on the 
Liberator. In this connection, it is interesting to note 
that were the Liberator constructed entirely of plas- 
ticized wood, its weight would be equal to or greater 
than the metal plane as it now is constructed. This 
would be due to the necessity for obtaining suitable 
strength to meet stresses encountered. 

As fabrication improves, however, there is a definite 
possibility of building plasticized wood cargo planes. 

‘These would not have to stand the load factors im- 
posed on such craft a. 


the Liberator. Plast 
wood is already being 
used, of course, with 


marked success in the 
construction of gliders, 
training planes and 
other equipment which 
is not subjected to ex- 
treme loads. 
Consolidated not only 
is experimenting with 
plasticized wood, but at 
present has developed 
more than 300 molded 
plastic parts of differ- 
ent design for the Lib- 
erator. The work in 


This new wing tip, mea- 

suring 39 by 58 in., is 

made of phenolic lamin- 

ated paper, costs _less to 

fabricate than the regular 

Liberator part and is light- 
er in weight. 
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molded plastics is also being supervised by Woodson, 
and is conducted as a unit in conjunction with plas- 


ticized wood research. Efforts are being directed to 
the saving of metals and to cheapness and lightness. 
There are so many types of molded plastics that a 
complete discussion of them in a brief space is im- 
possible. 

One example of money-saving, however, lies in a 
cup dispenser. We found that a plastic cup dispenser 
was 80 per cent cheaper to construct than the metal 
dispenser. As to weight saving, we learned that an 
aileron quadrant which would have to take a 1100- 
pound static load could be made of macerated canvas. 
It was 3% pounds lighter than the metal part then 
used. Tests were run on the completed molded plastic 
part, and we were surprised to find that it carried 160 
per cent of normal load without a sign of failure. 

As another example, we found that a thermos jug 
drain tray needed but few small 
adapted to plastic material. Not only was metal 
saved, but a welding operation was eliminated. The 
thickness of the material was increased from .030 in. 
to .062 in., but no weight was added, due to the fact 
that the plastic used weighed only one-half as much 
as the metal. 

Another part which has been produced in plastics 
is the throttle quadrant. The material thickness was 
increased from .091 in. to 4th in. as the change was 
made from metal. Other design 
negligible. 

It may be generally said that in the use of molded 
plastics, which are used primarily for non-structural 
parts such as control knobs, fairleads, and brackets, 
that the weight saving is not great. This is due to 
the fact that generally molded plastics are double the 
thickness of the metal they replace, as pointed out 

(Turn to page 56, please) 
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As time goes on it becomes increas- 
ingly evident that one must take more 
and more into account the possibilities 
of the first type of heavier than air 
machine to ever fly—the helicopter. In 
1784 two Frenchmen, Launoy and 
Bienvu, exhibited before the Academy 
of Sciences a little toy helicopter which 
actually flew, and in 1842, W. H. Phil- 
lips flew a two-pound helicopter driven 
by a reaction turbine. The first man- 
carrying machine of the type of which 
I have any record was flown in 1908 by 
Breguet over a distance of 64 feet and 
at an altitude of 15 feet. 

The succes of the fixed-wing airplane 
seemed to have discouraged American 
investigators and the revolving wing 
was dropped here, but considerable 
work continued on it in Europe, all 
more or less unsuccessful until Cierva 
invented the autogiro. Now the first 
autogiro was a revolving wing aircraft, 
but it failed utterly to accomplish the 
thing of most importance in an air- 
plane of this kind—absolute vertical 
ascent from a platform not much larger 
than the aircraft and controlled descent 
to the same spot. It did several thing's, 
however, among which may be men- 
tioned elimination of stalling and spin- 
ning and a more or less vertical descent 
at parachute rates of descent, which 
permitted vertical landings in still air 
when a special landing gear was used 
capable of taking the shock. 

To be fair one must look into the bad 
points of a machine as well as its good 
points, so here are those shown by the 
original autogiro. It was difficult to fly 
and often dangerous to land as, while 
the wing revolved fast enough to pre- 
vent dangerous falling speeds in a ver- 
tical! descent, it required a considerable 
amount of forward speed to get it re- 
volving fast enough to fly and climb the 
ship. This led to most of the accidents 
as the fixed-wing pilot flying the re- 
volving wing in a wind would overdrift 
a landing and then wait too long before 


applying power to get flying speed. 
Happily, comparatively few of these 
crash landings were fatal, but they cost 
the revolving wing much of the confi- 
den e which had been gained for it. The 
original ’giros also had to get the wing 
reveiving by long periods of taxiing, 
and I can remember the first machine 


Which Cierva brought to le Bourget, tak- 
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ing several turns of the field before it 
could take off and then flying very 
slowly for its power. 

The American development of the 
autogiro brought out one important im- 
provement—the power starting of the 
wing. The engine was clutched to a 
drive which revolved the wing to flying 
speed, thus making the machine really 
a helicopter at the take-off. It could 
spring into the air for a take off and 
then maintain the rotation by forward 
speed. Even with these improvements 
the French and German governments 
were not satisfied that the autogiro. had 
the ability to get in and out of the 
limited areas from which they wished 
to operate observation machines, nor to 
hover without change of altitude, so 
both countries actively pushed the de- 
velopment of the helicopter. 

The American Army was skeptical 
as it had spent much time and money 
immediately after the last war at Mc- 
Cook Field on an unsuccessful Russian 
development and was unwilling to con- 
tinue the expenditures. In the early 
thirties the aviation world was elec- 
trified by the success of a German ma- 
chine which, flown by a German woman 
fiier, gave exhibitions in a large build- 
ing in Berlin stopping, hovering, flying 
backward and forward, etc. This led 
to the acceleration of attempts to build 
helicopters in other countries and the 
Sikorsky machine here and the Breguet 
in France are examples of the success 
being achieved. 

The greatest danger inherent in the 
helicopter was a fast fall in case of 
engine stoppage, but arrangements are 
now being made in some designs to have 
the rotors arranged like those of a ‘gyro 
in case of engine stoppage and thus ef- 
fect a safe though somewhat rough 
landing. When the airplane will be 
used to go from urban buildings to sub- 
urban back yards, it will have to be 
some form of revolving wing with ab- 
solute vertical control without forward 
speed and even capable of backing up, 
so I expect to see a terrific postwar 
boom in rotating wing development. 
Maybe the autogiro designers will con- 
vert their machines entirely to heli- 
copters during climb and descent and 
giros in level flight. Even in occupied 
France the development is going on; the 
Sud Est Company, the outgrowth of 
the nationalization of the Dewoitine 
company, is building a tailless 300 hp. 
autogiro. 


a a a 


No one realizes more than the writer, 
who has often watched the planes of all 
nations landing at le Bourget and then 
leaving for their respective countries, 
the necessity for really free air trans- 
portation and not the tangled up mess 
which it was getting to be with agree- 
ments of “you can land one in my coun- 
try if I can land one in yours.” The 
airports of the world must be as free 
as its seaports and the air over all’ 
countries as free as the high seas. Hav- 
ing this in mind I wish to append the 
following paragraph which has-been 
forwarded to me by my good friend 
Peter Heldt: 


yf ar ee Oo the A: 


“In discussions concerning the post- 
war development of international air 
traffic the term ‘freedom of the air’ has 
been used a good deal. The term, how- 
ever, is rather indefinite, and probably 
no two persons would agree fully on 
just what it involves. A British organ- 
ization, the Joint Air Transport Com- 
mittee of the British Chambers of Com- 
merce, the Federation of British Indus- 
tries, and the London Chamber of Com- 
merce, in formulating a suitable defini- 
tion, has broken it down into three sub- 
sidiary ‘freedoms’ as follows: (1) Free- 
dom of passage, which would permit 
aircraft to fly over any country without 


landing; (2) freedom of facilities, 
which entails the use of airports, 
weather reports, radio control and 


other services of all states, provided 
the aircraft does not engage in any 
trade arising from or in connection 
with such landings; and (3) freedom 
of trade, which would permit airplanes 
to operate for hire or reward into, out 
of, or within any other state. These 
three aspects of ‘freedom of the air,’ 
it is pointed out, are progressive; that 
is to say, if the second is accepted the 
first necessarily also must be accepted.” 


Modern _ ae 


To keep the record straight may I 
point out that rubber covered jettison- 
able bullet proof fuel tanks were used 
on the Salmson plane during the last 
war, cannon were mounted on some of 
the 220 hp. Hispano Suiza engines used 
on Spads by several of the French aces 
and that the cockpit of the British Sep- 
with Salamander plane was an armor 
plate box about %4-in. thick. 


Magnesium 


It has been surprising to some Amer- 
ican designers to find the very great 
amount of magnesium being used in 
German military aircraft. Most of this 
is in the form of castings and forgings 
and much of it is without heat treat- 
ment. The metal seems to suffer littie 
from corrosion and has replaced alu- 
minum at many points. 
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Chewrolet’s Un ‘ qj ul @ 


UTSTANDING examples of complete change-over 
from peacetime to war production are Chevro- 
let’s Buffalo plants which are engaged in the 
manufacture of Pratt & Whitney 14-cylinder radial 
aircraft engines. The facilities of three plants have 
been coordinated on this project, providing a unique 
setup by comparison with other plants engaged in 
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° 
building airplane engines. 

Now that the story of this accomplishment can be 
told, note first, that two of the three plants repre- 
sented Chevrolet’s branch plant establishment in 
Northern New York state. One of these was the 
Fisher Body and car assembly unit; the other, a new 
motor and axle division, built about five years avo. 
The third unit is a new building de- 
signed exclusively for the assembly and 
testing of completed Pratt & Whitney 
engines. 

In the general conception of this 






(Above) 
Set-up for milling pads on the flat rear 
case, on a vertical Sundstrand Rigidmil. 


(Upper left) 

Here is one of the many new LeBlond 

crankshaft lathes in the Chevrolet airplane 

engine crankshaft department. A Mil- 

waukee vertical mill may be seen at the 
extreme left. 


(Left) 

Versatile Sunnen hand honing machine is 

used at Chevrolet for many small parts. 

the honing of the valve roller bore being 
shown here. 
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setup for Airplane Engine Production 


operation, the two converted plants produce parts of 
various kinds, feeding these to the new assembly 
plant. In addition, Chevrolet has enlisted the facilities 
of Chevrolet plants in other parts of the country for 
the production of various components and has drawn 
upon outside sub-contractors as well. The general pro- 
gram of sub-contracting serves not only as an element 









(Above) 
Interesting adaptation of 
the Fellows gear shaper 
is this operation of 
rounding the bosses of 
the articulated rod. 


(Right) 
View of the rocker arm 
department in the Cher- 


rolet airplane — engine 
plant with batteries of 
iegsbury machines, 


foreground, and a Foot- 
burt surface broaching 
machine in the  back- 
ground. Note how the en- 
tire department is tied 
together by means of the 
Bravity roller conveyor. 


June 1. 1943 


REE 6. 


in decentralization but is indeed the only practical 
means of meeting the greatly accelerated program de- 
manded of Chevrolet. 

To permit of better visualization of this operation, 
we shall consider each one of the three plants separ- 
ately. Let us take Plant 2 first. This consists of the 
original Fisher Body plant, the car assembly building, 
a smaller car conditioning building, and a parts ware- 
house. In the days of passenger car manufacture, this 
unit assembled Chevrolet cars and trucks at the rate 
of around 45 units per hour for an eight-hour day. 
The last car came off the line on July 30, 1941. 

Even before the last car had rolled off the assembly 





This is the Eighty-second 
_in the series of monthly 


production features 
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line, the wrecking crew had been at work 
tearing out the conveyors, paint spray 
booths, baking ovens, and all of the mul- 
tiplicity of equipment found in a body 
and assembly establishment. Meanwhile, 
the Plant Engineering Department had 
already prepared its floor plans for the 
machine shop arrangement. Great skill 
was employed in adapting the existing 
floor space to the most efficient layout of 
machine shops for the production of 
some 300 different parts of the radial 
engine. 

In the process, the concrete floors were 
covered with wood blocks, the power in- 
stallation was converted from 25-cycle 
current to 60-cycle, a new heating sys- 
tem provided, a fluorescent system of 
lighting installed, etc., etc. Moreover, in keeping with 
modern practice, they provided a comprehensive sys- 
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(Left) 

This heavy duty monorail conveyor, provided 
with wood trays to prevent the marring of 
finely finished surfaces, is used for transport- 
ing cylinder barrels through the machine shops. 


(Below ) 
Example of the versatility of the Monarch lathe 
equipped with a Keller attachment is exempli- 
fied by this application for the form-turning of 
the propeller shaft. 





tem of overhead bus-duct for the distribution of power 
to all of the production machinery and tools. 

A distinctive feature of these Chevrolet plants is 
the maximum utilization of materials handling equip- 
ment, borrowed from automotive practice, to a degree 
uncommon in aircraft engine manufacture. Here will 
be found monorail conveyors; gravity roller conveyors 
along the machine lines; industrial trucks of many 
types for interdepartmental hauling, tiering; hoists 
and cranes. 

At the outset, this unit was equipped for the pro- 
duction of some 300 parts, including master rods, 
link rods, pistons, rocker arms, many gears, and small 
non-ferrous parts and housings. However, as the de- 
mand for engines was accelerated, more and more of 
such parts were sub-contracted, with the result that 
currently this unit is concentrating upon some 100 
parts only. 

Among the major parts made in what was the car 
assembly building are master rods, link rods, pistons, 
rocker arms, pumps, and gears. Following automotive 
practice many of the initial operations on the rods are 
performed by surface broaching, thus eliminating a 


Grinding of cam-ring gear teeth is done on a Gear 
Grinding Machine Co. Geargrind machine—the one 


shown here being part of a large battery. 


AUTOMOTIVE and AVIATION INDUSTRIES 

















on 


Op 
tic 



















chines for contouring the pockets on the 
master rod. Rather interesting is the use 
of the Heald No. 172 internal grinder for 
finishing the knuckle pin bores in the 
master rod. Although the bore on one 
side is smaller than it is on the other, both 
bores are ground simultaneously by the 
ingenious use of a long and rigid spindle 
mounting two separate wheels. The secret 
of this operation lies in the adaptation of 
a special wheel truing de- 
vice for dressing both 
wheels. 

The gear department 
employs Cleve- 
land Rigidhob- 
bers for  hob- 




















(Above) 
Part of the equipment in the mod- 
ern heat treating department in the 
Chevrolet engine plant is this group 
of Lindberg draw furnaces- 


(Circle) 

Unique __applica- 
tion of a Heald 
internal grinder 
is this large No. 
172 machine 
fitted with a 
double - wheel 
spindle. This 
makes it possible 
to precision-grind 
bores of different 
diameters in the 
front and_ rear 
webs of tbe mas- 





multiplicity of milling machine set- 
ups. On link rods, the boss ends are 
contoured on Fellows gear shapers, 
while the sides are finish-ground on 
Thompson surface grinders. A large 


ter rod. 
battery of Cincinnati four-spindle Hy- 
er dro-Tels is employed both on the link 
rods and master rods for various contour-milling oper- 
is ations. In addition, there is a battery of Kearney & 
p- Trecker milling machines for various other operations 
ee on these parts. 
‘ll The master rod incorporates a total of some 189 
rs operations, including hand finishing, polishing, inspec- 
ny tion, ete. There is a battery of special Snyder ma- 
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(Above ) 

One of a large group of Barnes honing ma- 
chines, fitted with Micromatic tools, used at 
Chevrolet for the honing of cylinder barrels. 





(Left) 

An unusual piece of equipment at Chevrolet is 

this Gleason horizontal quenching machine fitted 

with special roller dies for handling long, slender 
gears. 
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bing operations; Fellows gear shapers on 
internal gears and other gears having 
shoulder interference; Lees-Bradner thread 
millers for intermediate spiral gear sections; 
and the new type Gleason generators for all 
bevel gears. This department boasts a large 
battery of Pratt & Whitney gear grinders of 
two-wheel and single-wheel types for gear 
grinding operations. 

The cam ring is produced in this depart- 
ment, initial turning being done on Bullard 
Mult-Au-Matics. Intake and exhaust cam 
contours are rough- and finish-ground on the new 
Landis hydraulic cam grinders. The cam ring gear 
section is finish-ground on Geargrind precision grind- 
ers. 

This department is served by a comprehensive heat 
treating unit employing gas-carburizing exclusively, 
using L & N Homocarb furnaces. Gear quenching is 
done on the well-known Gleason quenching machines 








(Left) 
This is a special two-way Ex-Cell-O precision boring and 
drilling machine on the front main power section. 


(Below) 
One of the many special Snyder two-spindle machines 
used for forming rib sections in the interior of the 
piston. 





employing special roller type dies which make it possi- 
ble to quench long gear blanks in a horizontal posi- 
tion. Lindberg drawing furnaces are used exclusively 

These facilities are supplemented with a compre- 
hensive electro-plating department equipped for plat- 
ing cadmium, copper, tin, zinc, and lead. Selective 
hardening of gear blanks is accomplished with the use 
of a special stop-off lacquer which is sprayed on, then 
stripped by hand after plating. 

Interesting detail of conversion in the heat treating 
department is the adaptation of the huge enamel stor- 
age tanks, formerly serving the Chevrolet paint shop, 
for the storage and circulation of the quenching me- 
dium. 

One of the major self-contained departments here 
is the specialized line for rocker arm production, tra- 
versed completely by a gravity roller conveyor system. 
A highlight along this line is a battery of small Bryant 
No. 5 internal grinders used for grinding rocker arm 
bores. 

The piston department is replete with Fay automat- 
ics for turning and facing, a large number of Snyder 
two-spindle vertical machines for generating the in- 

(Turn to page 42, please) 


Many of the forming and profiling operations on the mas- 
ter and articulated rods are performed, automatically, on 
Cincinnati Hydro-Tels, of which this four-spindle machine 
is typical. Shown here is the contouring of master rods. 
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Sectional view of one of the pneu- 
matic clamps 


tailplane frames of a wooden aircraft is greatly 

facilitated by a pneumatic system of clamping 
the plywood in position developed by the Morris Mo- 
tor Co., England. It overcomes a difficulty previously 
experienced of ensuring uniform pressure of the skin 
on the many ribs and other parts of the framing of 
the airfoil to which the skin should adhere, a difficulty 
particularly evident where the airfoil has a narrow 
pointed section at the leading edge. 

In the Morris pneumatic system the framework of 
the airfoil, built up by conventional methods, is placed 
in a skinning fixture of steel, with blocks to support 
the spar and ribs and with pin locations for the pick- 
up points at the root end. 

Glue then is applied to the frame- 
work and to the plywood skin (pre- 
formed to approximately the required 
Snape) and the latter put in position 
and held by a series of hinged locat- 


Ti gluing of the plywood skin to the wing and 


ing clamps. These pneumatic clamps 
are then placed over the rib locations 
as shown in the photograph, the air 
Pressure supply coupled up and the 
Pressure turned on. 

Mach clamp (see illustration) con- 
sists of a frame forming 
inverted V_ in outline, 
though variously shaped internally to 
the contour of the airfoil at the rib 


hardwood 
roughly an 


Tailplane with plywood skin held in place 
2y pneumatic clamps while glued joints 
are hardening 
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<< Pneumatic Clamping 
Device for 
Plywood Skins 


locations. The inner surface is recessed to accommo- 
date an air tube the ends of which are plugged with 
pieces of solid rubber of appropriate shape. The 
valve of each tube projects outwardly through the 
framing of the clamp, near the bottom of one “leg.” 
To prevent the tube from bulging under the edges 
of the clamp, it is enclosed within the recess by a 
strip of stout sheet rubber, as shown at A. The tube 
is not molded to the outline of the V, but consists 
merely of a straight length of motorcycle tube plugged 
at the ends. 

On some airfoil sections the framing of the clamp 
needs a hinge at the apex of the V, so that it can be 
opened slightly to allow it to pass over the thickest 
part of the section and close on to the surface of the 
skin. The legs of the V in such cases are extended, 
and when in position are locked to the fixture by pins 
through the lower ends. At the top, above the hinge 
axis, is a finger-operated screw to be tightened after 
the clamp has been secured at the lower ends as men- 
tioned. This arrangement applies to the long clamps. 

Air pressure is taken from a steel pipe running 
along the top member at the back of the fixture and 
coupled to the air pressure line. From the steel pipe. 
rubber leads extend to the valves. A pressure of 30 
psi is maintained. 
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(Right center) Douglas Air- 
craft Co. has found that pre- 
testing of brake poppet valves 
saves considerable time by 
preventing the setting up of 
complete brake units with 
valves that do not seat cor- 
rectly, Now in use at its Long 
Beach plant is this special 
apparatus that was developed 
there for that purpose. Valves 
are placed in the chamber 
and a high oil pressure ap- 
plied to test them for leak- 








age. 





(Right) After an aircraft engine has passed through its test and is being 
prepared for shipment, the carburetors are flushed with oil to remove 
any gasoline adhering to the diaphragms and the inside walls of the car- 
buretor body. Originally, the oil line used for the flushing operation was 
connected to the fuel intake by means of a threaded coupling. August 
Pepka, an assembler in the Aircraft Engine Division of Packard Moter 
Car Company, suggested a new type of coupling consisting of a tapered 
Neoprene plug and a tapered locking wedge. The plug is inserted into the 
threaded intake passage as shown in the drawing, and then tightened by 
means of the tapered wedge. The pressure created by the wedge forces the 
Neoprene into the threads so it forms a tight seal. The new method re- 
duces the time required to make and undo the connection by about 50 
per cent, 
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(Upper left) Increasing the electrode size 
and the welding current enabled the 
Auto Specialties Mfg. Co. of St. Joseph, 
Mich., to boost the output of tank track 
sections from 10 to 24 sections per hour, 
Following recommendations of The Lin- 
coln Electric Co., electrodes were in- 
creased from 3/32 in. and \% in. sizes to 
3/16 in. size and the current from 200 
to 300 amperes. The job consists of 
welding washers on the ends of 7/16 in. 
case-hardened pins. There are 20 of 
these pins in a section of tank track. 
Originally the plan was to upset or head- 
over the end of the pin, but it was found 
impracticable to do this due to the hard- 
ened condition of the pin. It was, there- 
fore, decided to weld on a washer of 4 
in. thickness and 11/16 in. OD as shown 
in the sketch accompanying the photo. 


Fuet INTAKE 


FiBRE WasHeER 
PassAGE 




















xX 
. Y 4 
“ ~ 
TAPERED LOCKING 
NEOPRENE WEDGE 
Cork 


(Left) Shown in the fixture is the traversing gear rack of 

the 90-mm. anti-aircraft: gun—the gear upon which the 

gun carriage revolves. 

round, Fisher Body Division of General Motors developed 

this fixture, which serves to “stretch”’ the gear into a irue 

It is said that in this process the steel can be 
stretched out as much as 0.006 in. 


To ensure that the gear is perfectly 


AUTOMOTIVE and AVIATION INDUSTRIES 











(AL 
for 
bui 
in, 

gro 
ing 
whe 
of 


ture 





Ju 


ING 


of 
the 
tly 
ped 
rue 


be 


TES 











(Above) To avoid the cost of setting up a centerless grinder 
for small runs, Westinghouse Electric & Mfg. Co. engineers 
built this fixture, which permits grinding of parts to 0.0005 
in. tolerance on a tool room grinder. The part to be 
ground is placed in the round slot, and as the chuck hold- 
ing the fixture passes back and forth under the grinding 
wheel, the part is rotated in the slot much in the manner 
of a centerless grinder. A handle at the front of the fix- 
ture operates two fingers which move the part in the slot 
under the wheel. 





(Right) Essentially an ex- 
pansion tool, this General 
Electric production tool is 
said to quickly and accu- 
rately ream holes in places 
that are difficult to reach 
with scrapers. When it is 
set up for production, the 
unit is first disassembied, 
an operation that reduces 
the diameter about 0.002 
in. The reamer A is in- 
serted in the hole to be 
finished, and _ tightened 
against washer B by a 
twist of arbor C. This ex- 
pands the tool to the 
proper diameter and reams 
the hole to the correct 
tolerance in = one’ turn. 
Part D is a guide member. 
Cutter wear is taken care 
of by decreasing the thick- 
ness of the washer. This 
permits the taper portion 
of the arbor to enter the 
cuiter farther. A 0.001- 
in. reduction of the washer 
thickness will expand the 


reamer 0.0001 in. 


(Above) This pneumatic-operated cutter was developed at the 
Consolidated Aircraft plant for cutting Seapack fabric and 


sound insulation material. 


Its principal feature is that an 


operator can cut on sharp corners as well as along curved 


outlines. 


Power is supplied by an Ingersoll-Rand pneumatic 


motor No. OOAK, to which is attached a special blade. 
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(Above) Reduction gears for Pratt 
& Whitney aircraft engines, built 
by Chevrolet, formerly were hand- 


polished—a tedious process. Now 
a sand-blasting process approved 
by the War Department develops a 
hard surface and eliminates the 
need for hand-polishing.  Sand- 
blasting saves 90 per cent of the 
time normally required for hand- 
polishing. 
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HEN Officials of aircraft manufacturing con- 
Wn. made a tour of the manutacturing 

plants on tne Pacific Coast a short time ago, 
they were at each plant given details of some develop- 
ment of which the management feit particularly proud 
or in respect to which it excels in the industry. At 
the Santa Monica plant of Douglas Aircraft Co., Inc., 
they were told about the methods of subcontracting 
developed by the company and of its part in the pool- 
ing of production facilities. 

When America decided to become “the arsenal of 
democracy,” the Douglas organization was assigned a 
monumental task, which was multiplied anew when 
our Nation entered the fight. Douglas was asked to 
expand its facilities from two original plants in Cali- 
fornia to seven plants throughout the Nation, to 
place in full production nearly a dozen different war- 
planes, to plan and manage an overseas service and 
assembly project, and to expand its personnel at home 
nearly ten-fold—all this in little more than two years. 

Since that time five large plants and 15 smaller 
plants have been 
built and placed 
in operation, and 
the two original 
plants have been 
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greatly expanded. 


Expansion of Douglas 
manufacturing facili- 
ties and plant locations. 
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contracting 


By Frederie W. Conant 
Vice-president in charge of manufacturing 
Douglas Aircraft Co., Ine. 


A dozen different modeis are now rolling out of these 
plants. The overseas project already is functioning 
successfully, Cespite great obstacles. The army of 
Douglas workers has grown to nearly ten times its 
original number, and new employes are being trained 
and absorbed to provide for this expansion and to 
replace men inducted into the Army. 

A subcontractor is defined as ‘‘a wholly-independent 
and non-affiliated individual, corporation, or other 
business enterprise engaged by a prime contractor to 
furnish subassemblies or assembly units, certain ma- 
chining operations, or semi-finished or finished parts 
to be incorporated in the product covered by the prime 
contract, which under normal conditions would: have 
been performed in the prime contractor’s own plant; 
but this does not include raw materials, machinery, 
equipment and other facilities, finished parts, or mis- 
cellaneous supplies.” The types of subcontracts 
awarded by Douglas include the following: 

1. Major subcontracts for major portions of the 
airplane, such as supporting or directive surtaces. 
Owing to the space and facilities necessary for such 
work, decision on these awards normally is made by 
the vice-president in charge of manufacturing in the 
early stages of negotiations for the prime contract. 

2. Minor subcontracted items comprise subassem- 
blies for installation in the major structural units 
built within the Douglas plants. Typical are engine 
mounts and hydraulic assemblies. 

3. Detailed parts and 
small subassemblies often 
are fabricated on the out- 
side, under what is known 
as the Outside - Manutac- 
turing plan. 

4. Subcontracts also are 
placed for non - airborne 
products such as tools, jigs 


and fixtures, the render- 
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| Douglas 
stem a 
a Attack Bomber 
SEEN | | 
Aouglas, Douglas Aouglas 
C-53 c+ R40 
Troop Transport Grgo Transport Cargo Transport 
F j (t F J L__] 
ing Of services, and maintenance and con- | 
struction. Conselidated Douglas Boeing 
Designed C-54 Designed 
Scope of Subcontracting Four Engine ga Engine Four Engine 
a -29 ber Yansporlé -I7 Bomber 
Since July 1, 1942, Douglas has awarded 8 a a . a 
subcontracts of all types involving approxi- t 
mately $275,000,000. In m a ny cases the Douglas SBR Douglas A-24 
“Mountain came to Mohamet,” Douglas going Dive Bomber Dive Bomber 
far afield to tap manpower reservoirs in small Tl TI 
towns by 


assisting local firms to manufac- 
ture parts or subassemblies on a subcontract 
basis. These awards are spread among some 
300 principal subcontractors, and at least 1500 
lesser subcontractors. This utilization of re- 
sources is further extended to a degree that 
cannot even be computed. For instance, in 
one case it was learned that a subcontract had 
been placed for a valve involving 20 differ- 
ent parts. This single subcontractor had in 
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turn brought in seven additional subcontrac- 
tors to participate in its manufacture. 
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8000 firect and Ind//ect Suppliers in 98 St ates 








It was discovered that the “know how” of 
those in other industries, despite their skill 
and experience, was in most cases a separate 
and distinct quality that had to be bridged 
and coordinated with the characteristics of 
aircraft technique before production could begin. Ac- 
cordingly, several or all of the following “show how” 
steps were taken to assist subcontractors in mobiliz- 
ing their facilities for the fabrication of airplane 
assemblies : 

1. Subcontractors were invited to send key person- 
nel to the Douglas plants. They were given access 
to all manufacturing facilities, and provided with a 
groundwork in the methods and techniques for the 
particular work their firm was to do. 

2. A Material Office was established in Detroit with 
an organization 
of engineering, 


Chart of warplane models in production at Douglas 
plants, subcontractors and suppliers. 


major subcontractor to assist him in every way pos- 
sible. 

3. Through the Eastern Office, representatives at 
subcontractors’ plants, and through their personnel 
who were trained in Douglas plants, the special char- 
acteristics of airplane manufacturing were brought 
home to subcontractors. They were shown the neces- 
sity for precise weight control, careful handling of 
materials, why dents and scratches must be avoided, 
the necessity for cost control, the importance of accu- 





(Turn to page 135, please) 














inspection and 
tooling experts. 
Under the su- 
pervision of this Douglas 
office, represen- _“ 
tatives were Fema ata 
Placed at the —— lh 
Plant of each Bomb Ra Outer Wings pan rie 
| ; y ngs, ; Firewall, Nacelles, 
Landing Flaps Gunners frecess, Wiin Tips, Tail furtace N- Tali 
4 ie ace//e Tail Cones 
ose Wheel Joos Allerons & aas AIMINE~GS 








I (a 


If II al 





By Mie of 


Chemical Tanks Showcases ‘a 





Typical subcontract- 





By Mfr of 


Fixtures 


New Company 
Developed 
to Butld 

flitplane Parts 


By Mtr of By Mfr. of 
fluto Bodies Light Airplanes 


nad 
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5. Close-up of one of the bai 
tery of Sciaky welding ma 
chines at Willow Run, employ 
ing the principle of refrig 
erated welding electrodes. | “alt 
has ¢ 

4. Backbone of the B-24—i *€ 
huge center wing section £11 
ready for the final assembl} posse 
operations. It is transported 

on rails on each side. 


plied 
prodt 
factu 
semb 





3. Cincinnati press brake i 
used for pre-punching rive 
holes in ribs and _ stringers great 
Upwards of 200 rivet holed oye, 
are punched at one time with 
the use of standard Strippil It 

punches. dusty 


Was 


2. Here may be seen the final objec 

stages of aft fuselage assembly} oy gs 

From this department, the unif ; 

is ready for transfer either to 

the final assembly line or for 

shipment to outside assembl; 
plants. 


press 
2 Engine mounts, for the four It 
engines on the center wing see Will 
tion, are milled, drilled, and 
bored, to precise alignment of Sectic 
this integrated Ingersol! met cemh 
chine, combining milling and H 
drilling equipment. This view “OW 
enables one to visualize tht Was 
problem of machine alignme"| eneo, 
required to handle the exactin: 


: be 
operation. mt 
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NTEGRAT.ON of a life-time of experience in motor 
q car building of the Ford organization with the 

specialized know-how of Consolidated Vultee Air- 
craft Corp. in building huge four-engined bombers 
has combined to make Willow Run the most remark- 
able bomber operation of its kind. Starting with the 
engineering and manufacturing background already 
possessed by the Consolidated organization, Ford ap- 
plied the wealth of experience gained in the mass- 
production of automobiles to the development of manu- 
facturing techniques and the design of tools and as- 
sembly fixtures equal to the task of creating the 
greatest output of big bombers that the world has 
ever known. 

It is to the everlasting credit of the airframe in- 
dustry and to Consolidated, in particular, that Ford 
Was given whole-hearted cooperation in achieving this 
objective. All of the background of the Consolidated 
organization, which had already achieved greatness 
in the mass-production of huge bombers and Navy 
flying boats, was given freely. These established prin- 
ciples were then translated into another form by Ford 
Mgineers who studied the Consolidated setup and im- 
pressed upon it the imprint of Ford methods. 

It is common knowledge that, originally, the Ford 
Willow Run plant was conceived as a source of major 
sections of the airframe to be supplied to outside as- 
sembiy plants operated by Consolidated and Douglas. 
However, even before this plan could be frozen, Ford 
Was directed to increase the scope of Willow Run to 
encompass facilities for the manufacture of complete 
bombers as well. Accordingly, the operation today is 
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Production Operations at Wow Run 


that of an integrated bomber vroduction plant, mak- 
ing enough of the major sections of the ship to take 
care of several outside assembly plants as well as 
its own assembly lines. 

To this end, all manufacturing operations proceed 
at an established rate right up to the major sub-as- 
sembly stages. At this point, the parts are routed 
either for shipment to the outside or for the Willow 
Run assembly department. 

Coming to the plant itself, we find an immense fac- 
tory organization under a single roof, constituting 
the largest plant of its kind at the time it was placed 
in operation. In the interest of economical mass pro- 
duction, the plant area has been logically subdivided 
into sections of self-contained manufacturing activity. 
One large section is devoted to machine shop opera- 
tions, including a large press shop, a draw bench de- 
partment, and machine shop for metal cutting opera- 
tions on forgings and a variety of other parts. 
Another section contains an excellent tool and die 
shop equipped with the latest types of machinery such 
as Cincinnati Hydro-Tels, Keller die-sinkers, etc. The 
major part of the plant, however, is devoted to thi 
fabrication of airframe sections, the building up fe 
sub-assemblies, and the final assembly. 

Reflecting modern automotive practice, Willow Run 
exemplifies the most advanced array of materials han- 
dling devices known to the art. For example, there 
is a long, continuous monorail conveyor used for trans- 
porting sheet metal parts from the press shop to the 
various assembly departments. When fully extended, 
in the near future, this conveyor will have a length of 




















8000 ft. Outer wings are 
outfitted on an overhead 
conveyor line. The huge 
center wing assembly is 
completed on an_ over- 
head rail conveyor. The 
pilot’s floor for the fuse- 
lage assembly is _ inte- 
grated on a huge merry- 


10. Perspective of the engine 
dress-up line. Engines traverse 
this department on a _ closed 
overhead monorail conveyor. 
Note the new elliptical cowl- 
ing that is being installed on 
Liberators. 


9. General view of bombers on 
final assembly line. In_ the 
foreground is one of the as- 
sembly stations, showing the 
detail of an assembly platform. 


8. Final assembly of outer wing 

sections is completed while the 

work is suspended on a low 
hung monorail conveyor. 


7. One of the assembly stations 
on the merry-go-round con- 
veyor on which are built the 
pilot’s floor assemblies. The 
huge fixture is of trunnion- 
type permitting the entire plat- 
form to be tilted for the con- 
venience of the operators, 4% 
shown in this view. 


6. Close-up of one of the mas 
sive wing panel fixtures. Note 
the rolling overhead eam 
which slides over to one side 
to permit removal of the fir 


ished work. 
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go-round conveyor. Final bomber assembly operations 
are handled with the ship moving along on its own 
landing gear, progressing from station to station by 
means of a mechanized chain conveyor bedded in the 
floor. In addition, many of the heavy lifting and trans- 
porting tasks are accomplished with cranes and hoists. 
Inter-departmental hauling of parts and equipment is 
done with a fleet of industrial trucks of a variety of 
makes and types. 

Among the major activities, apart from airframe 
assembly work, is the welding department. This han- 
dies a great variety of spot-welding operations on 
aluminum, using the familiar Taylor-Winfield Hi- 
Wave and Sciaky “Stored Energy” welding machines 
equipped with electronic controls. Not content with 
conventional practice, Ford has done some outstand- 
ing experimental work with the refrigeration of weld- 
ing electrodes. This program holds much promise for 
future development, although current applications 
have been limited by many considerations. 

Let us now touch 
briefly on some of the 
major manufacturing 
activities. Starting with 
the manufacturing sec- 
tion, there are the Yoder 
benches which 
produce ribs, stringers 
and other roller sections. 





draw 





11. View of interior of gigantic 
spray booth in which the en- 
tre ship is painted. A series 
of baffles, conform roughly to 
the profile of the ship so as to 
reduce the path of fumes and 
over-spray, thus improving 
working conditions. 
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The press shop, containing some 200 presses of many 
tvpes and makes, features a huge Cleveland press with 
a bed 208 in. in length, a battery of Bliss Hydro- 
Matic presses, two 1000-ton Lake Erie hydraulic 
presses, and two 1000-ton H-P-M hydraulic presses. 
This department produces the formed and stamped 
parts for the entire plant. Completed parts are in- 
spected 100 per cent, then hung on the long monorail 
conveyor for distribution along the assembly depart- 
ments. 

An unusual feature of many of the huge fixtures 
for skin section assemblies is the use of electrically- 
operated elevators, fore and aft of the fixture, pro- 
viding a movable platform for the operators so that 
they will always be in a position convenient for rivet- 
ing and fitting. 

Backbone of the Liberator, the center wing section, 
is easily the most impressive airframe unit made here 
and occupies the center of the stage of operations. 

(Turn to page 54, please) 
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in the May 15 issue 


Focke-Wulf FWI190-A-3 Fighter 


Engine Mounting 


A steel tubular welded construction, the engine 
mounting is of novel design in that the circular 
mounting ring, to which the engine is attached 
through ten rubber bushes, is used to form a reservoir 
for the hydraulic fluid, including that for the engine 
master control unit. 


Cockpit and Emergency Exit 


Cockpit hooding is neat and visibility from the 
cabin is very good, despite the front glass sloping back 
at a very acute angle (63 deg from vertical). The 
side panels are also of flat glass, but the sliding rear 
part of the hood is formed of a single sheet of molded 
transparent material, so that the view to the rear is 
also good. 

The sliding hood can be jettisoned by the explosion 
of a cartridge, which is caused by depressing a lever 
near the hood-winding handle. The cartridge is 
stowed on the top deck of the fuselage just aft of a 
luggage locker, and its function is to break the tubular 
guide and thus destroy the anchorage of the hood. 


Cylinder and Oil Cooling Systems 


Although in general the engine of this machine 
closely resembles that of the Dornier 217 (the BMW 
801A) described in AUTOMOTIVE AND AVIATION IN- 
DUSTRIES of Oct. 15 and Nov. 1 last, and has its cool- 
ing air taken in and passed through the cowling by a 
12-bladed fan, air flow is not controlled as in the 
Dornier installation of the 801A by sliding gill rings, 
though there are the same close-fitting cylinder and 


head baffles, the latter ducted in the crown to facili- 
tate front head cooling of the rear bank of cylinders 
and rear head cooling of the front bank. Both air 
entry and air exit slots are of fixed dimensions. Most 
of the air leaves the cowling through three vertical 
slots on each side of the power unit just forward of 
the bulkhead, the average size of each slot being 15 
in. x 1 in. Some of the air also escapes from the cowl- 
ing at the exhaust slots. The cooling air flow, there- 
fore, is dependent upon engine and flying speed, in 
contrast to the Dornier installation. 

Another difference lies in the oil cooling system, for 
in this case the circular oil tank and cooler are 
mounted co-axially in the nose of the cowling. The 
cocler is a conventional cellular type having tubes with 
hexagonal openings and its estimated frontal cellular 
area is 260 sq in. The cooling air passes through the 
fan, reverses direction and leaves through the front 
gill, which has a fixed annular gap of approx. ‘x in., 
except at that part coinciding with the dummy por- 
tion of the cooler, where the gap is closed. 

Fixed to the bottom of the oil cooler and having 
connections to both cooler and tank is a thermostat, 
which regulates the quantity of oil passing through 
the cooler and thus controls engine oil temperature. 


Induction System 
Air is taken from the rear of the fan by two faired 
ducts forming bulges on each side of the cowling and 
leading to either side of the double entry super- 
charger. From an external comparison with the BMW 
(Turn to page 60, please) 








General 


Weight Summary 


Aerodynamic Data 


Summary 


LONGITUDINAL CONTROL.continued 
Elevator angle, down 


26 deg 
’ ; : Ib GENERAL Elevator angle, up 31 deg 
Aircraft complete (with all fixed equipment Weight during trials 8500 Ib Type of balance Shielded horn 
except guns) Gross wing area (S). . 203 sq ft Percentage balance 9.1 
Pilot and parachute 200 Estimated power (static 1.35 ata, 2450 Stick gear (deg./in.) 4.1 
Fuel (115 Imp gal) 860 rpm, 14,000 ft) 1600 bhp Tail volume co-efficient 0.45 
Oil (10 Imp gal) 96 Power loading 5.36 Ib/bhp 
2 M. G. 151 guns 196 Wing loading 42.3 Ib/sq ft ‘ A , 
Nowe above (200 x 2 rounds) 200 Span loading. . 7.21 Ib/sq ft Directional Control 
- G. F. F. guns 126 Propeller diameter 10.86 ft zs 
Ammunition for above (55 x 2 rounds) and Gear ratio 0.54 Gross fin and rudder area (S”) 24.3 sq ft 
magazines P Rudder area/S” 0.315 
2 M. G. 17 guns 56 Fin and rudder volume co-efficient. 0.134 
Ammunition for above (1000 x 2 rounds) 142 Rudder angles +16 deg 
Radio Equipment 70 Area gross (S) 203 gq ft Type of balance Shielded horn 
Area net 177 sq ft Percentage balance 4.6 
Tool weight, loaded 8580 Ib Span (2s)... 34.5 ft Pedal gearing (deg/in.) 6.0 
: Mean chord (c) 5.88 ft , : 
oupet ratio ed 
ihedral eg ater: ip 
Flaps Sweep back of 14 chord line 2.5 deg Late ral Control 
Type Split Chord root 7.5 ft Type... Frise 
Maximum angle 60 deg Chord tip. 4.05 ft Aileron area (total) 20.1 sq ft 
Flap area/S 0.092 Aileron area/S 0.099 
Flap/local chord: Aileron/chord/local chord ey 
inner end 0.16 . ‘ Aileron span/2s 4 
outer end 0.21 Longitudinal Control Percentage balance 28.8% 
Flap span/2a. 0.45 Gross tailplane area (S’). . 31.6 sq ft Aileron angles : +17 deg 
Central cut away span/2s 0.09 Total elevator area/S’ 0.38 Stick gearing (deg/in.) 3.2 
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\ireraft Speed Nut 
for Rolled Sections 


Tinnerman Products, Inc., Cleveland, 
Ohio, is introducing a Speed Nut for 
rapid assembly of conduit, piping and 
wire harness to rolled sections or 
stringers in aircraft. This Speed Nut 
No. 6337 is made of special aircraft 
spring steel with a zine metal spray 





fircraft Speed Nut No. 6337 


finish. It snaps into place and when 
the screw in the Speed Nut is tightened 
the legs are forced toward each other 
to give a firm spring tension grip. The 
unique design eliminates the need of 
drilling holes in the stringers or rolled 
sections. The new Speed Nuts are made 
for 8Z and 10Z sheet metal screws and 
are designed for use on various sizes 
of “Z” stringers. 





Herman Nelson Self-Powered 
Heater 
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A Self-Contained 
Portable Heater 


The Herman Nelson Corporation, 
Moline, Ill., is making available for 
commercial use a portable heater which 
was originally developed for the Armed 
Forces. This self-contained device is 
direct fired, and is supplied in two 
models, one of which uses gasoline as 
a heater fuel while the other burns 
No. 2 fuel oil. A small gasoline engine 
mounted at one end of the unit drives 
a pressure-type propeller fan which 
blows air over the combustion chamber 
and out through the two 12 in. open- 
ings at the other end. Air for combus- 
tion is supplied by a small centrifugal 
fan which is driven by the same engine. 

Several models are available with 
various systems of canvas ducts, mak- 
ing the unit suitable for such commer- 
cial applications as the pre-heating of 
airplane engines, or for heating or dry- 
ing where a_ portable or temporary 
source of heat is required. 


Micropositioner for 
Aircraft Service 


The Barber-Colman Micropositioner, 
a recent development of the Barber- 
Colman Company, Rockford, Il., is de- 
signed primarily for aircraft service. It 
is a polarized direct current voltage 
sensitive relay, used for remote posi- 
tioning of control motors and the con- 
trol of air valves, engine cowling flaps, 
trim tabs, and similar aircraft installa- 
tions. 

The contact tongue of the Barber- 
Colman Micropositioner is positioned by 
means of a balanced armature. The 
construction is such that the effect of 
vibration is reduced to a minimum. The 
entire operating mechanism is mounted 
on a bakelite base and enclosed in a 
transparent lucite case which will af- 
ford convenient contact inspection with- 
out the removal of the cover. The con- 
tact rating is .5 amp. at 28 volts, non- 
inductive load. Sensitivity is .10 volt, 
.002 amp. 


New Lightweight Contactors 
for Aircraft Applications 


A contactor specifically designed for 
aircraft applications where small size 


New P.-oaucts for 
Aireratt 





Barber-Colman Micropositioner 


and light weight are desirable has been 
announced by the General Electric Com- 
pany, Schenectady, N. Y. This con- 
tactor is especially effective for con- 
trolling solenoids and small motors in 
aircraft. 

As designed to conform with the 
specifications of the United States 
Army Air Forces, the contactor is fur- 
nished in two sizes, 50 amperes and 
100 amperes. The 50-amp. type is 
25/16 by 2 inches in size and weighs 
4%, ounces, and the 100-amp. type is 
2%, by 2% inches and weighs 11 ounces. 
The unusual light weight of this con- 

(Turn to page. 58, please) 





G-E 50-Amp. Type Contactor 
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1—Section through left front 
wheel drive and suspension 
system. The inner and outer 
universal joints are the 
Tracta constant velocity type 
(Courtesy of The Autocar, 
London). 


2—Part-sectional side eleva- 
tion of the transfer gearbox. 
rhe input shaft is above and 
carries a dog sleeve for for- 
ward drive or reverse to the 
differential (Courtesy of The 
Autocar, London). 
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3—One of the final drive 
units mounted within the 
channel of a frame side rail 
(Courtesy of The Autocar, 


London). 


4—Plan view of the transfer 

gearbox. Note central differ- 

ential and trains of helical 

gears to outboard _ shafts 

(Courtesy of The Autocar, 
London). 








By M.W. Bourdon 
Special Correspondent of 
AUTOMOTIVE and AVIATION 
INDUSTRIES in Great Britain 


Right side of the Daimler cur 
with hinged roof and observa- 
tion ports open. 


ee MEN North Africa our pa- 
trols were active, pene- 
trating in some Gases 
far behind enemy lines.” 
Again and again words to 
the above effect appeared in 
reports of the British Eighth Army’s desert 
warfare in the Middle East, but only recently 
has information been released concerning the 
construction and equipment of a special type 
of armored reconnaissance car used _ by 
many of the patrols. Known as the Daimler 
Scout, it is an original conception designed 
by the English Daimler Co. just before the 
war and since then produced continuously on 
a large scale. 
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Daimler Armored Car 








lon 
“r10N 
tain 
British Eighth Army Used This Vehicle Effec- 
An illustrated description of this unique vehicle tively for Reconnaissance Work during North 
has been published by permission of the Ministry of African Campaign. Rear engine, fluid flywheel, 
Supply in The Autocar (London), by whose courtesy _- TS oe SN ene a. —— 
: : : ee : drive to each wheel, and four-wheel independent 
we are able to give the following summary and some suspension are its main engineering features. 
of the accompanying illustrations. The photographs 
Da- were supplied by the Daimler Co. 
ene- The superstructure of the Scout provides protective 
ases armor for the two occupants and for all of the mech- 
anism. The underside of the chassis is flat and also \ 
to completely enclosed, and drivers affirm that it is able 
| in to “skate on its belly over deep soft stuff.” The armor 
sert plating is welded and so disposed as to make it im- 
ntly probable that it will be hit by a projectile at any 
the other than a glancing angle. The car has a low center 
type of gravity and a minimum ground clearance of 10 in. 
by The six-cylinder engine, which is suspended at three 
nler points on rubber, has a piston displacement of 154 cu 
med in. and develops upwards of 70 bhp. Its design is 
the based on a Daimler prewar car engine, the new fea- 
y on tures including a dry sump and a modified cylinder 
head with inclined overhead valves that permits an 





increase of compression ratio from 5!% to 7 to 1. 

Other modifications include electrical governing, a 

water-heated intake manifold and a special three-stage 

type of Solex carburetor, in which the main jet is 

concentric with the float in order to avoid mixture 
(Turn to page 70, please) 





Rear view of the Brit- 
ish patrol car from 
above showing the ar- 
mor plating above the 
engine and turret roof 


folded back. 


Cutaway view of the 
Daimler Scout showing 
the rear powerplant 
and the_ general ar- 
rangement of the drive 
to each wheel, suspen- 
sion and steering. This 
copyrighted drawing 
was made by Max Mil- 
lar and is reproduced 
here by courtesy of 
The Autocar, London. 
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Chevrolet's Setup for Airplane Production 


(Continued from page 28) 


ternal fin sections in the sides of the 
piston. Unique item of equipment is 
the Norton piston grinder, fitted with 
a special formed wheel for finishing 
three different skirt diameters simul- 
taneously. This machine, too, depends 
largely upon the functioning of a spe- 
cial diamond wheel truing device for 
dressing the formed wheel accurately. 

The piston ring grooves have tapered 
walls, the accuracy of the operation 
being checked 100 per cent ona J & L 
comparator. 

The Fisher Body unit is equipped al- 
most exclusively for the production of 
gears. It features a large battery of 
towering Bullard Mult -Au- Maties, 
Heald rotary and internal grinders, 
Gleason generators, Bryant internal 
grinders, Gisholt lathes, ete. 
a sizable screw machine department 
with Conomatics for pump gears, Na- 
tional Acme-Gridleys for other parts. 
An outstanding operation is the cut- 
ting of a three-jaw dog clutch in one 
setting on Fellows gear shapers. 

The car conditioning building has 
been equipped with a variety of ma- 
chines for the production of special 


nuts of various kinds, including the 
thrust bearing nut. This department 


is fitted with Norton and Landis grind- 
ers, Bryant and Heald internal grind- 
ers, Ex-Cell-O thread grinders, Gisholt 
turret lathes, 6-spindle National Acme- 
Gridleys, Heald Bore-Matics, ete. Here, 
too, is found a battery of the familiar 


Sunnen hand-honing machines which 
> 
are used for honing small bores in 


valve rollers. 

Now we shift to the Motor & Axle 
Plant which is the original Chevrolet- 
Motor and Axle Division. This plant 
was completely dismantled and outfit- 
ted with new equipment for radial en- 
gine manufacture. The only depart- 
ment left intact was the original tool 
room. Because of the character of this 
plant, it was assigned the task of pro- 
ducing the larger elements of the Pratt 
& Whitney engine—the crankcase sec- 
tions, blower housings, crankshafts, re- 
duction gear housings, cylinder heads, 
cylinder barrels, propeller shafts, ete. 

Some idea of the amount of metal 
removal involved in this operation may 
be gained from the following statistics 
—on the parts made here, they convert 
to chips, per engine assembly, about 
840 lb of steel, 140 lb of aluminum, and 
30 lb of magnesium. Incidentally, 30 
lb of magnesium make a tremendous 
pile of chips. 

Throughout this Chevrolet operation, 
painstaking attention has been devoted 
to the problems of handling magnesium 
due to the fire hazard that is ever pres- 
ent. Generally speaking, they have de- 
veloped some important ground rules. 
For one thing, magnesium is cut at the 
fastest speed possible on any given 
machine, using very sharp cutting tools 
which are maintained with sharp edges 
at all times. Heavy cuts are employed 
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There is: 


wherever feasible since fine chips are 
prone to ignition. As an additional 
safety factor, they use a cutting fluid 
of a special type, blended with kero- 
sene to promote cooling. 

The motor and axle plant was built 
only five years ago and designed for 
the production of 1700 engines and 
equivalent sets of Front and Rear 
Axles per day. As equipped for radial 
engine parts production, the plant 
boasts large batteries of Bullard V-T- 
L’s, fitted with Carboloy tools, Heald 
Bore-Matics, Sundstrand Rigidmills, 
Natco drills, Natco horizontal six-head 
automatic machines for boring, drilling 
and tapping on power and blower sec- 
tions, Cincinnati Bickford radial drills, 
Ex-Cell-O boring machines, Bryant in- 
ternal grinders, Monarch lathes, Bul- 
lard Mult-Au-Matics, Fay automatics, 
Heald internal grinders, etc. 

Due to the multiplicity of detail 
operations on the large engine sections, 
it is not feasible to touch upon the vari- 
ety of operations involved in the com- 
plete sequence on any of the parts. 
However, here and there it is practi- 
cable to comment on some interesting 
phase of the job. For example, the 
rear crankcase section embodies an im- 
portant detail. Here is a case where 
two dowel pin holes are drilled and 
reamed in the joint face to serve as 
the location for all subsequent machin- 
ing operations. The joint faces of the 
three crankcase sections are lapped by 
hand on rotary cast iron plates within 
0.005 in. for parallelism. The fasten- 
ing holes in these sections are reamed, 
one at a time, on Cincinnati-Bickford 
radial drills to a tolerance of 0.0005 in. 

The center section is fitted, after ma- 
chining, with pressed in steel liners. 
The bores of the liners in the front and 
rear of the section are ground in one 
setting, for extreme accuracy of align- 
ment, on a Bryant No. 24-36 internal 
grinder. 

Cylinder barrels are received as 
rough forgings weighing about 52% 
lb and are reduced to but 8 lb finished. 
They are turned on Bullard Mult-Au- 
Matics, finned on Fay automatic lathes. 
Barrels are transported on a special 


Mechanical Handling System mono- 
rail conveyor in cradles fitted with 


wood trays holding three barrels in the 
upper tray and three in the lower tray. 
Barrel bores, after grinding, are honed 
on a battery of Barnes Drill hydraulic 
honing machines fitted with Micro- 
matic hones. 

Cylinder heads are machined on an 
adjacent line, initial operations being 
performed on a battery of Bullard 
Mult-Au-Matics. After the assembly of 
heads and barrels, the barrels are 
coated with aluminum in a special met- 
allizing machine. Crankshafts come in 
at 181 lb in the rough forging, are re- 
duced to 75 lb finished weight, without 
counterweight. In keeping with air- 
craft engine practice, all steel parts 





are inspected for surface quality by 
Magnaflux inspection. 

Distinetive feature of the Chevrolet 
operation is Aviation Engine Plant 1, 
the third plant of the group, devoted 
exclusively to assembly and testing of 
the engines. Receiving inspection is a 
major function since all of the mate- 
rials required in the assembly depart- 
ment come in from the other Chevro- 
let plants or from outside vendors. 

Assembly operations begin with the 
“oreen” assembly line, engines being 
integrated on special dollies which are 
hooked into the floor conveyor chain. 
Assembly starts with the blower case, 
building up the blower section first. 
Then the fixture is turned over for 
building up the power section. 

Following automotive assembly line 
practice, this department is so laid out 
that sub-assembly benches are ar- 
ranged in parallel rows at right an- 
gles to the green line conveyor, feed 
ing in at approximately the point of 
application. 

Upon completion of assembly and in- 
spection, the engines are transported 
to the test cells for the green run. Fol- 
lowing the test schedule, engines are 
torn down completely, the individual 
parts are washed, then the parts are 
distributed to a row of inspection 
benches, certain groups of these han- 
dling one type of part such as crank- 
shaft, rods, head and barrel assembly, 
cases, accessories, etc. Each group of 
benches, therefore, takes care of a fam- 
ily of similar parts taken from all of 
the engines torn down for inspction. 

Upon passing inspection, the various 
parts are taken over to the final assem- 
bly line which is a counterpart of the 
green line. Here the parts for each in- 
dividual engine are identified and seg- 
regated for assembly according to 
serial number. Following this, the en- 
gines proceed to test cells for the final 
acceptance run. When the acceptance 
run has been completed, the engines 
are cleaned, and transported to the 
“preparation” line where they are fitted 
with various details and made ready 
for shipment. 

Following general practice of the in 
dustry, fire protection is afforded by 
two comprehensive Cardox liquid car 
bon dioxide systems of 8-ton capacity 
each. In Aviation Engine Plant 1, the 
Cardox system protects all of the test 
cells, galleries, carburetor test rooms, 
ete. Here each test cell has automatic 
control with manual standby, applying 
total flooding in the test cell and it 
each control room. In addition, th« 
test cell corridors are protected with 
hose reels connected to the centra! 
storage tank. 

In the Motor & Axle Plant, fire pro 
tection is designed around electrica 
and inflammable hazards. Automatic 
protection is supplied for such hazard 
in the heat treating department fo 
quench tanks, quench presses, etc. For 
auxiliary protection in this plant as 
well as in Aviation Engine Plant No. 
2 they have adopted the new Cardox 
Transitanks, portable hose reel trucks. 
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Vicromatic Honing Machine 


HE Snyder Tool & Engineering Co., 

Detroit, Mich., has designed a mul- 
tiple spindle hydraulic back spotfacing 
machine to back spotface, at one time, 
the entire set of bolt holes in the cyl- 
inder barrel flange of certain types of 
aireraft engines. 

The cylinder is loaded in a horizon- 
tal position and clamped manually in 
place on a sliding fixture. Cutting tools 
run in nitrided steel bushing’s, and are 
mounted on hydraulically actuated tool 





The Snyder back spotfacing 
machine 


slides which move away from the work 
to permit loading. After the part is 
clamped in place, the cutters are 
brought into correct working position 
and then the multiple spindle driving 
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Beatemens 


head is manually advanced so that the 
drivers pass through the bolt holes and 
engage the cutting tools for spotfac- 
ing. While the drivers are rotated 
manually, to reach full engagement 
with the cutting tools, it is not neces- 
sary for the operator to touch the cut- 
ters. To eliminate possible tool break- 
age, a safety device behind each driver 
prevents starting the machine until all 
drivers are fully engaged. With the 
drivers and tools fully engaged, the 
tools are rotated under power and the 
cylinder is fed against the cutters. 
When the full depth of cut has been 
made, the tools dwell in the work mo- 
mentarily to assure a smooth machined 
surface. 


NEW line of vertical honing ma- 
« chines is being offered by Micro- 
matic Hone Corporation, Detroit, Mich. 
These machines are made in two 
models. The first has capacity from 
% in. to 7% in. diameter work up to 
12 in. long. The second model from 7% 
in. to 2 in. diameter work up to 12 in. 
long. Both models have a maximum 
working stroke of 15 in. 
The spindle is driven by 


a_ spline, 


This 5,500-ton 
capacity South- 
wark Hydraulic 


Press is one of 


three just com- 
pleted by The 
Baldwin Locomo- 


tive Works, Ed- 
dystone, Pa., espe- 


cially for form- 
ing  duralumin 


aircraft parts. 


The press is of 
the _rapid-action 
type, and is com- 
pletely automatic. 
having control of 
pressure, operat- 
ing speed, and 
length of stroke. 
It is also equipped 
for semi - auto- 
matic or manual 
operation. 


The press stands 
33 feet high and 


weighs approxi- 
mately 960,000 
pounds. 





which is belt-driven. The spindle is 
also arranged with integral, mechani- 
cally actuated reciprocation of the tool. 
The entire spindle head is reciprocated 
on flame hardened and precision honed 
bars under hydraulic control with ad- 
justable speed. Standard manuai ad- 
justment is provided for the spindle 
head, and also, an adjustment of lift- 
out stroke above the operating stroke. 
Additional hydraulic controls, pro- 
vided in the hydraulic control panel, 
include: Automatic timer for cycle of 
spindle head movement, manual visual 
control of tool approach to the work, 
dwell control for spindle head stroke, 
and emergency stop for spindle head 
movement. Electric controls comprise 
all push-button controls for start, stop 
and short stroke. These machines are 
regularly furnished with riser block 
tables, and have ventilated columns. 


- “Angle-Set-Magnet-Block” for 
magnetic chuck grinding has been 
brought out by the Diamond Tool Com- 
pany, Chicago, Ill. This dresser is de- 
seribed as comprising a “Magnet 
(Turn to page 74, please) 
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Totally Enclosed 
Tri-Clad Motors 


A new line of totally enclosed motors 
has been added to the group of Tri- 
Clad motors made by the General Elec- 
tric Company, Schenectady, N. Y. 
Available in both the polyphase, 60- 
cycle, induction type and the single- 
phase, 60-cycle, capacitor type, the new 
motors are especially designed for use 
under conditions where abrasives, 
chemicals, rain, snow, and excessive 
dirt are encountered. 

The polyphase motors are furnished 
in frame sizes 203 to 225. They in- 
clude %, %, and 1 hp at 900 rpm; 
%, 1, and 1% hp at 1200 rpm; 1, 1%, 
and 2 hp at 1800 rpm; and 1% and 2 
hp at 3600 rpm. The single-phase 
motors are furnished in frame sizes 
203 and 204, and include % hp. at 1200 
rpm; 1 and 1% hp at 1800 rpm; and 
1% and 2 hp at 3600 rpm. The mount- 
ing dimensions of these motors are 
interchangeable 


with Tri-Clad open 
motors of the same rating. 
All parts of the motor enclosures 


are cast iron, thus offering resistance 





G-E Totally Enclosed Induction 
Motor 


to rust, corrosion, accidental blows, 
and rough use. The leads are perma- 
nently encased in compound in a cast-in 
pocket in the stator frame, preventing 
liquids from seeping into the motor. 
Still further protection is provided in 
the form of a rotating labyrinth seal, 
which prevents dirt, oil or water from 
entering the bearing housing. The 
motors are wound with Formex wire. 


Heat-Resistant Lucite 

A new formation of “Lucite,” called 
high heat-resistant “Lucite” methyl 
methacrylate resin molding powder, 


I 


has been developed by E. I. du Pont de 


Nemours & Company, Wilmington, 
Del. It is said that many articles 
molded from this special formation 


will not soften appreciably or distort 
when exposed to a temperature of 212 
deg. F. This is 30 deg. to 40 deg. F 
above the useful temperatures for simi- 
lar articles made from other thermo- 
plastic molding powders. 

The high heat-resistant formula has 
approximately the same mechanical, 
optical, electrical and molding proper- 
ties as the general-purpose “Lucite” 
molding powders now used for reflec- 
tors on military vehicles, Army com- 
passes, Navy control equipment indi- 
cators and other items of ordnance. 
Articles made from it are crystal-clear, 
or the powder may be dyed or pig- 
mented to desired colors. General pur- 
pose “Lucite” powders will continue in 
molded articles where high heat-re- 
sistance is not required. Both are under 
allocation for war uses. 


Solutions for Chrome 
Plating Aluminum 


The Colonial Alloys Company, Phila- 
delphia, Pa., has developed solutions, 
for chrome plating aluminum, which 
are said to make possible plating thick- 
nesses up to .050 in. without hydrogen 
embrittlement, crazing or lifting. The 
method consists of a preparatory dip of 
the aluminum into an alkaline solution, 
for about one minute at room tempera- 
ture. The application applies to all 
forms of aluminum and aluminum al- 
loys, and it is claimed that tests have 
shown the adhesion of the plate to the 
aluminum to be at least 16,000 psi. 


Electronic Time 
Interval Meter 

A new electronic time-interval meter 
for accurately measuring extremely 
short intervals has been announced by 
the General Electric Company, Sche- 
nectady, N. Y. Specifically, the meter 
is designed for measuring the time 
interval between two events which can 
be converted into electrical impulses, 
such as the elapsed time between the 
closing of two controls; between two 
impulses to a phototube; and between 
an electrical impulse and a light im- 
pulse. 

Consisting of two units, an electronic 
panel and a phototube with its pre- 
amplifier stage, the meter has eight 
ranges, selected by means of a tap 
switch so that any time interval of a 
length between .0001 second and 3 





General Electric Time Interval 
Meter 


seconds can be measured. A standard 
indicating instrument calibrated in 
milliseconds gives a direct reading of 
the time interval measured. 

The normal imput signals consist of 
changes of light intensity falling on 
the phototube or the making of ex- 
ternal electrical contacts. In the for- 
mer case, light values as low as 1/100 
lumen can be used on the phototube. 

Operating from a 115-volt, 60-cycle 
lighting circuit, the meter is stabilized 
so that normal line-voltage variations 
do not affect its accuracy, which is two 
per cent of full scale value, or one 
scale division. The meter will con- 
tinue to indicate the time _ interval 
after measuring, with a drift of less 
than one division per minute. When 
another reading is required, a push 
button immediately clears the dial. 


New Bimetal for 
Circuit Breakers 

Chace No. 6850, a thermostatic bi- 
metal combining high electrical resist- 
ance with a high deflection rate, is 
being introduced by the W. M. Chace 
Co., Detroit, Mich. Electrical resistivity 
is given as 850 ohms per circular mi! 
foot, or 668 ohms per square mil foot. 
at room temperature. Deflection rate is 
practically uniform between 0 and 40° 
deg. F; slightly lower above and below 
those temperatures. Operating chara‘ 
teristics are said to remain constant at 
temperatures as low as —100 deg. F 

This new bimetal is intended pri- 
marily for thermostatic resistors which 
operate as a result of the heating 
effect of the current. Its present ap- 
plications range from flashers to motor 
overload protection, including particu- 
larly the newer circuit breaker de- 
signs. 
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4-Engine Bombers Being Produced 


About 6 Months Ahead of Schedule 


General Motors Corporation Has Become Nation’s 
Largest Producer of Guns for the Armed Forces 


General Motors Corp., formerly the 
nation’s largest producer of automo- 
biles, has become the biggest manufac- 
turer of guns for the armed forces. 
Twenty per cent of the GM divisions, 
23 out of 112, in the United States and 
Canada, are engaged in the output of 
15 different types of weapons. In a 
recent month 118,000 guns were turned 
out by GM. Through application of 
2nutomotive techniques, such as overhead 
conveyors, stamping methods and new 
rifling processes, the production rate 
for guns has been stepped up greatly. 
Seven GM gun plants have received the 
Army-Navy “E” award. 

GM engineers first looked at blue- 
prints for a gun in 1938 when prepar- 
ations for “M Day” were being made. 
In May, 1940, two years later, an edu- 
cational order for 500 machine guns 
was placed by the War Dept. with 
Saginaw Steering Gear Division. Then 
the national defense program got under 
way and in September, 1940, GM re- 
ceived a $61,398,000 contract for 71,225 
srowning .380 and .50-caliber machine 
guns to be divided among four divi- 
sions—AC Spark Plug at Flint, Frigid- 
aire at Dayton, Brown-Lipe-Chapin at 
Syracuse, and Saginaw Steering Gear. 
Volume output got under way in the 
pring of 1941. After two years of ma- 
chine gun production, AC Spark Plug 
is turning out the weapons 2% times 
faster than the normal time previously 
required. Through design, manufactur- 
ing or material changes, AC engineers 
have altered 145 out of 270 piece parts 
in the .50-caliber gun. The cost has 
been cut by more than half. 

Guns which GM is making range in 
ize from the useful Army .30-caliber 
emi-automatic carbine to 4.7-inch anti- 
\ireraft guns which can bring down 
nemy aircraft flying over seven miles 

igh. Inland Mfg. Division, Dayton, 
vas the first contractor to get into pro- 
iuction on the .30-caliber carbine, which 

eighs only 5% pounds. All but three 
ajor parts are subcontracted. Sagi- 
aw Steering Gear also makes this gun. 
Oldsmobile made the conversion from 
horsepower to firepower two years ago, 
starting with the manufacture of a 
Hispano-Suiza 20-mm. aircraft cannon. 
N w it is the largest private gun plant 
in the country based on daily output of 
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firepower. It has added two types of 
37-mm. aircraft cannon and_ three 
weapons for tanks and tank destroyers 
—75-mm., 76-mm. and 3-inch. Oldsmo- 
bile fabricates only 12 out of 769 parts 
for its guns, subcontracting the other 
iol. 


(Turn to page 52, please) 


Income of Automotive 
Companies Drops in 1942 


In marked contrast with their peace- 
time showing, net income after taxes 
of automotive companies fell to 4.5 per 
cent of sales in 1942, the year of com- 
plete conversion to war production, ac- 
cording to an analysis of the 1942 an- 
nual reports which have been made 
available. 

In the preceding year, net income 
was 6.7 per cent and in 1940 it reached 
8.3 per cent of net sales, a survey by 
the Automotive Council for War Pro- 
duction of 36 automotive vehicles and 
parts manufacturers shows. 

While the 1942 percentage net profits 
on sales was cut nearly half from that 
of 1940, last year’s showing may still 
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be subject to further downward read- 
justments, due to possible contract 
renegotiations, George Romney, man- 
aging director of the Automotive Coun- 
cil, pointed out. 

He explained that through efficient 
production methods the automotive in- 
dustry had been able to effect savings 
running into hundreds of millions of 
dollars, which have been passed back 
to the government. 


NAM Finds Wartime 
Absenteeism Up 56% 


The National Association of Manu- 
facturers announced that as a result 
of an absenteeism survey in 25 of its 
member company war plants it had 
been established that the wartime aver- 
age of absenteeism in those companies 
has increased 56 per cent since the war 
effort started. 

The present, or wartime, percentage 
of absenteeism was found to be 5.42 
per cent of workers as compared to 
3.48 per cent before the war, the sur- 
vey showed. 

The association, which conducted the 
survey through its industrial relations 
department, listed as chief causes of 
absenteeism sickness, accidents, hous- 
ing and transportation problems, high 
earnings, inexperience in regular em- 
ployment and irresponsibility. 

It found also that in industries with 
a high rate of absenteeism the lost 
time is greatest on Saturdays and 
Mondays. 


? 





Starting Cars Under Difficulties in Australia 


Company cars of General Motors-Holdens fitted with the G.M. Nasco Gas 

Producer are started without the use of gasoline by a common suction unit. 

The lead-off hoses attached to a sunken pipe-line are coupled to the cleaner 

exit of the producer. Three cars may be started at once in an average of 

four minutes, as this time is required to fan up the fire to a point where a 

combustible mixture is available at the mixing valve, and the car can be 
run on charcoal gas. 











April Production of Electric 
Furnace Steel Sets New Record 


Output of Steel Plates in First Three Months of 1943 
More Than Twice What It Was in First Quarter of 1941 


By W. C. Hirsch 


The blackout of statistical informa- 
tion, on which the metal markets lean 
heavily for guidance, is giving way to 
« dimout that promises to confine it- 
self more so than has recently been the 
case to the withholding of only such 
information that would directly be of 
benefit to the enemy. The American 
Iron & Steel Institute has resumed its 
publication of month-by-month produc- 
tion reports. Figures of 1942 copper, 
zinc, and lead production have also 
come recently from the U. S. Bureau 
of Mines, and while 1942 seems a long 
time ago and these figures are per- 
haps of little practical value to-day, 
there has always been a gap of several 
months between the end of a year and 
their compilation and publication. The 
important point in all this is that 
jitters over the possible divulging of a 
military secret, which for a time banned 
all statistical tabulations, have now 
yielded to selective segregation of what 
it would be unwise to publicize without 
withholding information of no value to 
the enemy, but of the greatest impor- 
tance to American industry. 

American Iron & Steel Institute fig- 
ures for the first three months of the 
current year reflect, of course, the 
progress of the war. Output of steel 
plates was more than twice what it was 
in the first quarter of 1941, sheet and 
strip production having been sharply 
reduced. This only bears out what 
every one knew, that more and more 
steel was needed for shipbuilding and 
that suspension of automobile manu- 
facture resulted in the diversion of 
much rolling mill capacity to the pro- 
duction of steel plates in place of sheets. 
Topping in interest statistical confir- 
mation of what, after all, is an old 
story, are the Institute’s latest figures 
on the production of electric furnace 
steel, demand for which from aircraft 
manufacturers and for tank armor is 
still on the uptrend. April production 
set a new high record of nearly four 
hundred thousand tons. At the annual 
meeting of a company, that specializes 
in the production of electric steel, it 
was brought out that construction of 
additional furnaces now under way will 


give it in a few months an annual 
sapacity of 1,715,000 tons. Five years 
ago—on Jan. 1, 1938—the Institute’s 
Committee on Survey of Capacity, 
rated the entire industry’s potential 
output of electric steel at 1,331,124 
tons a year. The 1948 electric steel 


output promises to be in 
hood of five million tons. 

WPB will terminate on June 30 the 
previously established schedule of prices 


the neighbor- 
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paid for idle aluminum and will direct 
such material into normal = scrap 
channels. This applies to non-usable 
aluminum reported after June 30 by 
holders of idle inventories. 

In connection with the visit to the 
United States of President Penaranda 
of Bolivia, it is pointed out that Boliv- 
ian tin producers are dissatisfied with 
the price they are getting for tin con- 
centrates purchased from them by the 
U. S. Government’s Metals Reserve 
Company. They are now receiving 60 
cents per pound, f.o.b. South American 
port, and are reported to be asking 70 
cents when the contract is renegotiated. 
The time for this is before June 30, 
when the present arrangement permits 
it. The present maximum price for tin 
in the United States is 52 cents. 

To a delegation of the cadmium in- 
dustry the War Production Board 
stated that the use of cadmium was 
steadily increasing. A program aiming 
at reduction of stocks in consumers’ 
hands from eight months’ to three 
months’ supply caused a slowing down 
in buying. This, however, was merely 
temporary and is expected to be made 
up for by an early resumption of order- 
ing. 


NMTA Convention and 
Production Conference 


Major figures in the war effort, in- 
cluding Maj.-Gen. Lewis B. Hershey, 
director of Selective Service, and Dr. 
William Haber, director of planning, 
War Manpower Commission, were fea- 
tured speakers at the 45th annual con- 
vention and production conference of 
the National Metal Trades Association 


held in the Palmer House, Chicago, 
May 26-27. 
Among others who addressed the 


convention, were C. Scott Fletcher, di- 
rector of field development, Committee 
for Economic Development; William A. 
Patterson, president of United Air- 
lines, and John H. Van Deventer, pres- 
ident and editor of The Iron Age. Mr. 
Fletcher and Mr. Van Deventer dis- 
cussed phases of industrial post-war 
planning. 

Sessions were opened by Roe S. 
Clark, of Springfield, Mass., associa- 
tion president, who offered a report on 
N.M.T.A.’s activities for the past year, 
including job and salary rating, ap- 
prentice and foreman training, and 
wage surveys. Due to exigencies of the 
war situation, Gen. Hershey’s talk was 
“off the record.” Dr. Haber spoke on 
“Manpower and Total War.” Mr. 
Fletcher’s topic was “Industry’s Part 
in Winning the Peace,” Mr. Patterson’s 


“Airlines in the War Effort,” and My. 
Van Deventer’s “The Post-War Outlook 
for Metal Industries.” Other subjects 
ranged from Mr. Bellaire’s “Crush 
Japan Now” to management-labor re- 
lations, smal! businesses’ place in the 
war effort, production incentives, and 
wage and salary stabilization. 


Continental Appoints 
Branch Manager 


Henry A. Nichols has been appointed 
manager of the branch office and ware- 
house of the Continental Rubber Works 
at Memphis, Tenn. Mr. Nichols has 
been long associated with the market- 
ing of mechanical and automotive rub- 
ber products, and more recently has 
been servicing these products. 





Business in Brief 


Written by the Guaranty Trust Co.. 
New York, Exclusively for Auto- 
MOTIVE AND AVIATION INDUSTRIES 


Broadening fluctuations of general 


business activity have indicated a car 


rent level close to the peak recorded 
at the end of February. The season- 
ally adjusted index of The New Yor! 
Times for the week ended May 8 was 
140.0 per cent of the estimated nor- 
mal, as compared with 155.7 for the 
preceding week and 132.6 a vear ago. 

Department store sales during the 
week ended May 8, as reported = }ry 
the Federal Reserve Board, were 12 
per cent above the corresponding level 
in 1942. For the period of four weeks 
then ended, the total was 13 per cent 
greater than a year ago; and for 1945 
to date sales have registered a com 
parable increase of 11 per cent. 

tailway freight loadings during the 
week ended May 8 totaled 816.551 
cars, 3.5 per cent more than in the 
preceding week but 2.7 per cent below 
the number a year earlier. 

Electric power output during the 
same period rose contrary to the 
usual seasonal trend and was 16.0 
per cent greater than a year ago, as 
against a similar excess of 17.0) ver 
cent in the week before. 

Crude oil production in the week 
ended May 8 averaged 4,020,500 bar- 
rels daily, 101,350 barrels above the 
figure for the preceding week sand 
176,150 barrels greater than the out- 
put a year ago. 

Average daily production of bitumi- 
nous coal in the same period was 1.- 
700,000 tons, as compared with 1,583, 
000 tons for the week before and 
1,894,000 tons a year ago. 

Iengineering construction contracts 
awarded during the week ended May 
13, amounting to $91,019,000, were 60 


per cent 
in 1942, 


below the corresponding total 
according to Engaineering 
News-Record. 


For the current vear 
to date a similar decline of 59 per 
cent is shown. 

Professor Fisher's index of whole- 
sale commodity prices for the week 
ended May i4 was again unchanged 
at 111.8 per cent of the 1926 avernge, 
as against 111.9 three and four weeks 
earlier. 

Member bank reserves decreased 


$104,000,000 during the week ended 
May 12, and estimated excess reserves 
dropped $400,000,000 to a total of $1,- 


730,000,000, Business loans of report- 


ing members declined $42,000,000) in 
the same period and stood $1,104,000,- 
000 below the total a year earlier. 
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“ARMOR PLATE IS APPLE PIE 
FOR THE POR-OS-WAY WHEEL” 









THE JOB: 


Removing average of !/4," stock 
from all four edges of 1/2" and 34" 
armor plates, consisting of mild 
steel one side, hardened steel 
(600 Brinnell, 35-37 Rockwell) 
on the other. Torch cutting case 
hardens the edges. Three Rogers 
grinders used. 


THE WHEEL: 


Por-os-way segments — 41/." x 


1/4" x 4" A24K V2. 


All facts and figures given are 
taken from an actual field survey 
made by a Por-os-way corres- 
pondent. 


WRITE for complete booklet 
"Facts About Por-os-way”. 
The address is 466 Wheat- 
land St., densemnsnsianssid Penna. 


“— 

‘ Ss 

ave writes POR-OS-WAY’S 
e War Plant reporter 
pn 

















ae 
POR-OS-WAY 
THE RESULTS WHEEL FORMER WHEEL 
Number of pieces per hour, 4 sides per piece 5 2 
including setting up time 
Wheel dressing required None Every 6 or 7 pieces 





Life of Wheel 


4.5 days (108 hrs.) 


42 day (12 hours) 











Average depth of cut per pass 008" to .125” .006"maximum 
Speed of removal for 30” of edge 2 minutes 20 minutes 
Number of passes required 7 15 





Time per pass 


242 seconds 


4 seconds (wheel 
chipped at faster 
speeds) 








Number of man-machine hours per month, 
3 men on 3 machines; 8 hours, 
3 shifts, 30 days per month 


2160 





Number of pieces finished (4 sides) 
per month—including setting up time 


10800* 





4320 








Monthly increase in production 
through use of Por-os-way Wheel 








*Por-os-way actually removed stock 10 times 
faster than previous wheel but inclusion of 
setting up time, being a proportionately 


| arge factor, reduces ratio to 5 to 2. Y 
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PoR:-OS:WAY 


a HOw 
RADIAC PRODUCT 


A. P. DESANNO & SON, INC. 
NEW YORK, CHICAGO, PITTSBURGH, 
CLEVELAND, DETROIT, LOS ANGELES 








Bake 


PHOENIXVILLE, PENNA. 
Western Gateway to 
VALLEY FORGE 


*T. M. Reg. U. S. Pat. Off. 
COPYRIGHT, 1943, A. P.de Sanno & Son, Inc. 


6480 pieces 2% times more than 


previously 
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AAC Holds Meeting, 
Elects Officers 


In the opinion of leading parts and 
equipment manufacturers who are 
members of the Automotive Adver- 
tisers Council, mortality among auto- 
mobile dealer establishments and re- 
pair shops, due to the war, has just 
about spent itself. From this point on, 
it is expected that the rate of mortality 
will be no greater than in peace time, 
and the future of established service 
shops is viewed with much greater 
optimism than it was six months ago. 
The Council’s viewpoint on the strength 
of the industry’s wholesale distributing 
organization is even more encouraging. 
Jobbers are credited with an outstand- 
ing service to all branches of the trade 
in the maintenance of essential war- 
time transporation. In the opinion of 
the council, they are assured a more 
important place in the economy of 
America in post-war years than ever 
before. 

The Automotive Advertisers Council 
is composed of executives in charge of 





Transporting Mechanized Casualties 


U. S. Army Ordnance Battalion repairing mechanized equipment under 
battlefield conditions somewhere in England. The Jeep is suspended from 


the back of a 4-ton 


advertising and sales promotion for 
leading manufacturers of parts, sup- 
plies and equipment for the automotive 
after-markets. At the annual meeting 
in Pittsburgh, Pa., May 13 and 14, 


Annual Report of the Automotive Parts and 
Equipment Manufacturers, Inc. 


War production by the automotive 
parts industry increased more than 15- 
fold in the year between June 30, 1941 
and June 30, 1942, according to the an- 
nual report of the Automotive Parts & 
Equipment Manufacturers, Ine., an- 
nounced by Frank Rising, general man- 
ager. In the year ending June 30, 1941, 
302 plants belonging to the APEM re- 
ported sales volume of aviation parts 
and other defense work totaling $54,- 
868,091, which was 4.3 per cent of these 
companies’ total sales. For the year 
ending June 30, 1942, including 6% 
months when the U. S. was at war, the 
sales volume of aviation parts and war 
products by 301 APEM member plants 
had jumped to $882,313,401, an increase 
of 1531 per cent. This latter total was 
51.5 per cent of 1941-42 total sales vol- 
ume by the member companies. 

Total sales volume of the APEM 
members reporting advanced from $1.- 
267,733,385 in the 1940-41 period end- 
ing June 30, 1941 to $1,712,563.436 for 
the 1941-42 period ending June 30, 1942. 
This marked an increase of 35 per cent. 
Original equipment sales declined 42 
per cent from $1,004,984,314 in 1940-41 
to $585,859,339 in 1941-42, civilian 
automobile production having ceased in 
January, 1942. Original equipment com- 
prised 79.3 per cent of 1940-41 gales 


1940-41 Sales 


Original equipment........... $1,004,984,314 
teplacement parts and acces- 

ot Ee Ce ee eee 190,573,031 
Automotive shop equipment 

and service tools........... 7,139,059 


Outboard and marine engines 
NONE Sb bocce ccwewewscs 
Aviation parts 
War products 


10,568,890 
52,906,660 
1,961,431 


a uik is Gale maraxane acer $1,267,753,385 





volume but was only 34.2 per cent of 
1941-42 sales. 

Sales of replacement parts and ac- 
cessories advanced 17 per cent from 
$190,373,031 in 1940-41 to $222,857,265 
in 1941-42, emphasizing the greater 
need for spare parts to keep cars run- 
ning after the cessation of new car pro- 
duction. Replacement parts and acces- 
sories comprised 15 per cent of 1940-41 
total sales compared with 13 per cent 
of 1941-42 sales. Sales of automotive 
shop equipment and service tools in- 
creased 45 per cent from $7,139,059 in 
1940-41 to $10,313,803 in 1941-42. 

Sixty-nine large makers of automo- 
tive original equipment had 1941-42 
sales volume of $998,945,179. This was 
27.2 per cent greater than the previous 
year and marked an increase of 108 per 
cent over 1936-37 sales volume of $478,- 
803,372. The latter was the largest 
volume for any year prior to the inau- 
guration of the national defense pro- 
gram in June, 1940. The 1941-42 sales 
also were 289 per cent greater than 
those for 1933-34, in the depths of the 
depression. 

A comparison of sales volume of the 
renorting APEM members for the year 
ending June 30, 1941 and the year end- 
ing June 30, 1942, is shown in the fol- 
lowing table: 





Per Cent Per Cent 
of Total 1941-42 Sales of Total 
79.3 $585,859,339 34.2 

15 222,857,265 13 
6 10,313,803 A 
8 11,219,528 7 

4.1 256,211,823 15 
we 626,101,578 36.5 
100 $1,712.563,436 


wrecker. 


British Combine photo. 


1943, representatives from nine states 
were in attendance. Jack Wiggins of 
the Washington office of N.S.P.A. and 
Bill Boney of M.E.W.A. also attended. 
The two-day sessions were devoted to 
round-table discussions on the subjects 
of post-war planning, relations with 
business paper publishers, trends in ad- 
vertising and selling, and election of 
officers. 

The following were elected. by the 
membership to serve a two-year term 
on the Board of Governors; J. F.Apsey, 
Jr. (Black & Decker), R. W. Case, Jr. 


(Thermoid Co.), W. A. Kirkpatrick 
(Wilkening Mfg. Co.), and R. M. 
Schutz (Maremont). An executive 


Committee was created, by vote of the 
membership, to consist of the officers 
and the retiring president. Election of 
officers for the 1943-44 term by the 
Board of Governors resulted in the 
following: President—R. W. Case, Jr. 
(Thermoid), Vice-president—T. Faxon 
Hall (Walker Mfg. Co.), Secretary- 
Treasurer—Carl B. Dietrich (Wagner 
Electric). These new officers and Chas. 
Tapscott (McQuay-Norris), the retir- 
ing president, constitute the new Exec- 
utive Committee. 

Chairmen of Committees, as ap- 
pointed by the new president, are: 
Advertising Distribution Practices- 
H. E. Robinson (Ftam), Catalogs 
C. B. Dietrich (Wagner Electric), Pub- 
licity—-W. A. Kirkpatrick (Wilkening), 
Trade Paper Relations—T. Faxon Hall 
(Walker), Trade Shows—J. F. Apsey. 
Jr. (Black & Decker). 


New Colonial Plant 


Completion of Colonial Broach Com- 
pany’s new plant on Hoover Road, De- 
troit, has been announced by Carl Hal- 
borg, president of the company. 

The plant more than quadruples pro- 
ductive floor space as against Colonial’s 
pre-war facilities available for broaches 
and broaching machines. Of particular 
interest in the new Colonial plant is 
the extensive heat-treat department 
said to be the most complete installa- 
tion of its kind in the broach industry. 
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The War Tractor hit upon 


Something in the Vacuum Cleaner 
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O* THE FACE OF IT, a vacuum cleaner 
and a military tractor live in differ- 
ent worlds. The cleaner’s job is a light- 
duty one—and what matters most is 
easy operation. That’s why Torrington 
Needle Bearings were chosen for use 
in this household machine. With its low 
friction coefficient and compact design, 
the Needle Bearing is one of the reasons 
modern vacuum cleaners can be as easy 
to handle as a new broom. 

lhe men who drive the tractors, on 
the other hand, are concerned chiefly 
wth their ability to stand up under the 
most severe service conditions. But 
Wien a new bomber runway is wanted 
by dawn, or shell holes must be repaired 
wile bombs are still falling, it helps to 
h.ve a tractor whose mechanism re- 
sponds quickly and smoothly. So trac- 
t-r designers, too, turned to the Needle 
iring for long life and ease of opera- 
t.on...and found many other advan- 
ses as well. It seldom needs attention, 
tanks to an effective system of lubri- 


= 





cation...it withstands overloading more 
easily, because of high load capacity... 
and it speeds tractor production, through 





NEEDLE BEARINGS 
FOR ALL PURPOSES 
LOOSE ROLLERS are pro- 


duced in a range of sizes 
for assembly intolow-cost, 
high-capacity anti-friction 
bearing units. They are 
particularly adaptable to 
applications where volume 
permits installation of the 
necessary equipment. 


NEEDLE BEARINGS are 
complete, self-contained 
units consisting of a full 
complement of rollers and 
a thin, hardened outer 
race. They offer the ad- 
vantages of small size, low 
cost, high capacity—and 
are easily, quickly installed. 


QUILL BEARINGS consist of a full 
complement of rollers and a rela- 
tively heavy hardened outer race. 
They are furnished with or with- 
out inner races. Quill Bearings 
are adaptable to heavier load re- 
quirements than Needle Bearings. 
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its ease of installation and ready avail- 
ability for essential applications. 


SOMETHING TO KEEP IN MIND FOR POST-WAR. 
You’ll soon be planning your post-war 
designs—or perhaps you’ve already 
started. There may be an idea for you 
in the Torrington Needle Bearing. Its 
advantages are the very features To- 
morrow’s customers are being educated 
to want—longer life, faster speeds, 
greater ease of operation, more com- 
pact designs, less need of attention. 
Whatever your design problems, let 
Torrington engineers help you. They 
are expert in adapting the Needle Bear- 
ing to specific applications. A long list 
of typical uses is included in Catalog 
No. 107. 


THE TORRINGTON COMPANY 
Established 1866 °¢ 
Makers of Needle Bearings and Needle Bearing Rollers 


Philadelphia 0! 
Seattle : ° 
San Francisco Chicago a mo 


Toronto London, England 2a, 


Torrington, Connecticut, U. S. A 


New York Boston 
Detroit Cleveland 
South Bend 


Los Angeles 


TORRINGTON NEEDLE BEARINGS 
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has 


Magnus Chemical Co., Inc., issued a 
Metal Cleaning Handbook described as a 
technical manual on materials, methods and 


machines for war time metal cleaning. It 
is illustrated with charts, drawings and 
photographs and discusses in logical se- 


quence the factors governing the selection 
of materials and methods for metal clean- 
ing, followed by a similar discussion of the 
factors governing the choice of metal wash- 
ing machines. 

South Bend Lathe Works has issued Cata- 
log No. 14-C giving full information on its 
1442 inch Precision Lathes, its attachments, 


accessories and tools. Catalog No. 100-C 
describes the entire line of South Bend 
engine lathes, toolroom lathes and turret 
lathes. [ach size and type of lathe is 


illustrated and described, and specifications 
are tabulated to facilitate the selection of 
lathe required for any desired application. 


The Barnesdril Honing Process is the 
title of a new brochure on honing issued 
by the Barnes Drill Co. It describes the 


principle of the honing and ap- 
plications of hydraulic honing machines of 
vertical and horizontal types for finishing 
eViindrical and exterior surfaces of 
piston reds and shafts. Examples of work 
as Well as equipment are illustrated. It is 
Bulletin No. 121-H. 

New Departure Division of General Motors 
Corp. bas issued in folder form, miniature 
reproductions of weekly war production 
used in New Departure plants. 
Original posters are 24 by 36 inches, printed 
in two colors. The folder listing these pos- 
ters is titled Inspiration for the Folks Back 
Home.* 

Two new planetary milling catalogs have 
issued by the Plan-O-Mill Corp. () 
describing the Number 3 Plan-O-Mill for 
cylindrical parts up to 8 inch work diameter: 


process, 


bores 


posters 


been 


(2) describing the Number 5 for larger 
parts. The principle of Planetary milling is 
fully explained and _ illustrated, together 
with actual case histories of Plan-O-Mill 


form and thread milling in war productio i. 
Please use your company letterhead is re 
questing copies. 

The Dayton Rogers Mfg. Co. has 
a die cushion cutout model showing the 
details of pneumatic die cushion equipmeni 
as applied to the average punch 
Please use your company letterhead 
asking for a copy of this model. 

The Norton Company has issued an at- 
tractive six-page color folder describing and 
illustrating types of jobs using the Norton 
structure grinding wheels.’ 

A 20-page booklet, Cutting Fluids, has 
been issued by Tide Water Associated Oi] 
Co., for the metal working industry. Sec- 
tions are devoted to types of cutting opera- 


issued 


press 


when 


open 


tions, functions of cutting fluids, selection 
and application of cutting oils, soluble oil 


emulsions. Cutting tools are illustrated 
With photographs and drawings, and vari- 
ous Tycol cutting oils and recommendation 
of their use are also described. 
Mid-West Spring Mfg. Co. has 
new manual giving formulas of spring de- 
sign and engineering for 
tension, torsion, flat 
spring, wire forms, et 
illustrations, 


issued a 


compression, ex- 
spiral or motor, flat 
It is complete with 
diagrams and tables. 

\ new annotated Bibliography of Indium 
for 1941-42 has been prepared for distribu- 
tion by The Indium Corp. of America. Copies 
may be had hy addressing the company at 
60 Kast 42nd Street, New York City.* 

\ bulletin, descriptive of its hard-facing 
material No-Wear, has been issued by the 
Callite Tungsten Corp. Designated as Bulle- 
tin No. 153, 
physical 
methods 

Battelle 
Ohio, has 


it describes the advantages and 

characteristics of No - Wear, 
of applications and typical uses. 
Institute, 


Memorial Columbus, 


published a new catalog listing 
one-hundred and forty Batteile-originated 
books, patents and journal contributions. 


It covers Battelle publications and patents 
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for the years 1941-1942 and supplements a 
previous listing of over 500 publications and 


patents of prior date, which iisting was 
published in 1941. 
*Obtainable through Editorial Dept., 


Automotive and Aviation Industries, Chest- 
nut and 56th Sts., Philadelphia. In re- 
questing any of these publications, 
give date of your company 

tion, and 


please 
issue, 


position. 


econnec- 





Awards 


Names of 
awards in or 


Winners of 
allied 


Army-Navy “E” 
with the automotive 


and aviation 


industries, announced = sinc: 
the May 15 issue of Automotive and Avia- 
tion Industries went to press. 
BORG-WARNER CORPORATION, Rock 
ford Drilling Machine Division (three 
plants). 
ARTHUR A, CRAFTS COMPANY, Boston. 
Mass. 
kK. I. du PONT de NEMOURS & COM 
PANY, (two plants). 
GENERAL MOTORS CORPORATION, 
Fisher Body Division, (two plants). 


GENERAL MOTORS CORPORATION, ft 
search Division, Detroit, 
Mich. 

MINNEAPOLIS-MOLINE 
PLEMENT 
Minn. 


Laboratories 


POWER IM 
COMPANY, Minneapoli 


D. W. ONAN AND SONS, (four plants) 
UNITED STATES RUBBER COMPANY, 
Shelbyville Mills, Shelbyville. Tenn. 





TOOL 
R. Palmer, 
Published by Carpenter Steel Co., 


STEEL SIMPLIFILED—Ly 


Vice-Pres., 


Frank 
Steel Co 
Reading, 


Carpenter 


Pa. Price $1.00. 

This book, now in its 11th printing, 
prises 315 pages of practically useful in- 
formation on tool and how to get 
faster tooling and improved tool perform- 
ance. It is made up of five parts, the firsi 
of which includes a glossary of common 
terms of tool makers and a_ brief 
of steel making equipment and processes. 
It also covers the analysis of tool steel, 
the effects of internal defects and a method 
of insuring against them, what timbre is 


Corn. 


steels 


review 


and how to test for it. The second part 
is devoted to ways and means of. select- 
ing the right tool steel for each kind 
of tool. Part Three covers the proper heat 
treatment and testing of tool steels. In 
Part Four there are discussed such imiat- 
ters as the relation of design to heat trent 
ment, the hot acid etch test, the timbre 
test, spark testing, furnace atmosphere, 
quenching and troubie shooting. Part Five 


is devoted exclusively to useful tables. 
Throughout the diagrams, photo- 
graphs, charts and tables are used to 1- 
lustrate clearly important points. It is 
book for the man who designs or 
tools and an elaborated 
how to make tools last 


book 


matkes 
explanation of 
longer. 


American Brake 


Shoe Company 


At the 42nd Annual Stockholders’ 
Meeting of The American Brake Shoe 
& Foundry Company, New York, N. Y.., 
the company name was shortened to 
American Brake Shoe Comnany. 





appointed to 
of director of pe) 
Motor Car Divisicn 


James M. Roche has been 
the newly created post 
sonnel for the Cadillac 
of General Motors. 

SKF Industries, Ine., has announced tlie 
appointment of Robert R. Zisette as gei- 
eral sales manager. 

Elden R. Carl has been appointed direc- 
tor of industrial relations of Adel Precisi« 
Products Corp. He was formerly assistant 
director of Industrial relations of North 
American Aviation, Inc. 

E. A. Swanstrom, formerly president «f 
Elastic Stop Nut Corp. of America has be: 
elected president and general manager of 
the newly-formed Penn Engineering ad 
Manufacturing Corp., Doylestown, Pa. 

D. M. Walsh has been named generil 
sales manager, tire division, United States 
Rubber Co. 

Harry Agerter has been appointed mani- 
ager of Aircraft Components, Inc. He will 
be in charge of the company's Van Nuys 
and Wichita piants. 

Universal Gear Corp. has announced thie 
election of two new ollicers at a 
meeting of its Board of Directors, name 
Charles H. Amy, Treasurer and J. Y. Dahl- 
strand, Vice-President. 

John E. Wells, formerly of Manning, 
Maxwell & More, Inc., has been appointed 
advertising manager of The Aviation Cor) 

J. Charles Galbreath has been elected 
vice-president of Plomk Tool Co. He will 
retain general supervision of the com- 
pany's contract dept 


receiit 


A. W. Scott has been elected president 
and secretary of Wolf’s Head Oil Refining 
Co., Ine. He was previously vice-president. 


Frank E. McGary, engineering and me- 
chanical division chief, has been appointed 


manager of the Murray Corp.'s Scranton, 


Penna. plant now under construction. QO. F. 
Graebner, chief engineer, has been pre- 
moted to the position vacated by Mr. Me- 
Gary at the Main Division of the Murray 
plant in Detroit. 

Robert Insley, formerly vice-president in 


charge of engineering at Menasco Mfg. 
has named vice-president and exec 
tive engineer of Continental Motors 01 
He was with Continental previously in 1% 


been 


and helped organize the company’s 
eraft division. 

Col. Edward M. Robbins, formerly chiet 
of the engineering shop laboratory, has 
been appointed commanding officer” of 
Wright Field, Dayton, Ohio. He succeeds 
Cel. R. O. Brownfield, who has been trans- 
ferred to an undisclosed base. 

H. C. Emberson, purchasing agent, has 


been elected a member of the board of di- 
rectors of Diamond T Motor Car Co., filling 
the vacancy caused by the retirement of 
Kdgar J. Uihlein. 

Ralph A. Richardson, head of the technical 
data dept., Research Laboratories Division, 
of General Motors Corp., has 
missioned a lieutenant in the WU. S. Navy 
and has reported for duty at Fort Schuyler, 
i ie # 

William R. Waddell, formerly sales man- 
ager, has been elevated to manager of tiie 
service division of Federal-Mogul Corp 
Don Switzer, formerly assistant sales man- 
ager of the service division, has been nam d 
sales manager. 

Leigh Willard, president of the Interlake 
Iron Corp., Chicago, nas been elected to the 
board of directors of Allis-Chalmers Mfg 
Co., filling the vacancy caused by the death 
of Max W. Babb. 

Irving Taylor has resigned as 
Inanager of the Aeronautical Chamber © 
Commerce to become associated with Dousg- 
las Aircraft Co., Inc., at Santa Monica, Cal 

D. L. Gibb, associated with Dow Chemi-al 
Co. for the last 20 years, has heen naned 
manager of the plastic sales division. W. L. 
Goggin has been placed in charge of (he 
newly formed plastic development and s r- 
vice division. 

Fred O. Burkholder, formerly 


been com- 


general 


Vic e-pre <i- 
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Hose lines on a run-in bench for hydrau- 
lie equipment take real punishment. 
The Resistoflex low pressure hose, 
shown, carry hammering pressures of be- 
tween 150 and 200 pounds 12 times every 
minute, Oil flow varies between 1.8 and 
3 gallons per minute, Oil temperature 
Varies from room temperature to 135° F. 
Mot of the lines are bent on a 5 inch 
radius... being coupled and uncoupled 
constantly, manhandled, splashed with 
hydraulic fluid. Imagine five years of use 


under these conditions. .. vet showing 





years oC abuse... wo siqus of wear 


AT SPERRY GYROSCOPE COMPANY 


no signs of breakage or deterioration. 
Resistoflex hose assemblies are in use 

in hundreds of interesting applications 

such as this. Technical data acquired 

through many of these may help you 

soly e some of your flexible hose problems. 
Write us about them today, or 


SEND FOR CATALOG 


Write for the Resistoflex 
Industrial Catalog. On 
company stationery, 


please. 





RESISTOFLEX FEATURES: 
SPECIFICATIONS— Complies with applicable Army 


and Navy specifications. 

STRONGER AND LIGHTER — Outpoints all similar 
lines in strength and resistance to aromatic fuels 
combined with light weight—no tendency to whip. 
PERMANENT, FULL FLOW — Chemically inert, 
class-smooth inner surface provides permanent free 
flow —eliminates turbulence and skin friction. 
NON-CLOGGING — Does not slouch-off. nothing to 
clog hydraulic or lubrication systems, diesel injector 
nozzles. carbureter jets or other fine orifices. 
FLEXIBLE, VIBRATION PROOF — Tens of thou- 
sands of simultaneous flexings and twistings have no 
effect on Resistoflex hose assemblies. 





HOSE AND HOSE ASSEMBLIES FOR FUELS, LUBE 
OILS, VACUUM-—GREASE, PAINTS, LACQUERS, THIN- 
NERS—DIPPED AND MOLDED GOODS- COATING COM- 
POSITIONS, GLOVES AND PROTECTIVE GARMENTS. 





RESISTOFLEX 


RESISTOFLEX CORPORATION, 


lune 1, 1943 


BELLEVILLE, 


NEW JERSEY 
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dent and sales manager, has been elected 
president of Ahlberg Bearing Co., succeed- 
ing the late C. J. Bender. C. W. Pearsall, 
manager of the automotive division, has 
been elected vice-president. 

A. C. Berg, assistant manager, has been 
appointed manager of the road machinery 
division of Gar Wood Industries, Inc. R. S. 
Headley has been named assistant manger 
of the division. 

B. C. Heacock has resigned as director 
of the Distribution Bureau of WPB to re- 
turn to his position as chairman of the 
executive committee of Caterpillar Tractor 
Co. 

Dr. Frank K. Schoenfeld, who has spe- 
cialized in the development and application 
of Koroseal, has been appointed technical 
superintendent of the chemical division of 
B. F. Goodrich Co. 

Clyde Vandeburg has resigned as deputy 
director of OWI and chairman of the 
Government’s inter-agency production in- 
formation division to become general man- 
ager of the Aircraft War Production Coun- 
cil, East Coast, Inc., with offices in New 
York City. Vandeburg was assistant to the 
president in charge of industrial relations 
for Packard Motor Car Co. until January, 
1941, when he went with the Government. 

Young Radiator Company announces the 
appointment of A. R. Johnson, who will 
maintain offices in Long Beach and Los 
Angeles, California, as Sales and Engineer- 
ing Representative in the California terri- 
tory south of and including Inyo, Kern and 
San Louis Obispo counties and Clark county 
in Nevada. 


Joseph H. McDuffee 


Joseph H. McDuffee, 64, vice-presi- 
dent of Electric Auto-Lite Co., died 
May 12 at Toledo. He had been asso- 
ciated with the automotive industry 
since 1898, starting with the Stanley 
brothers in experimentation work at 
Newton, Mass. Later he was president 
of the Elgin Motor Car Co., Chicago, 
and vice-president of Willys-Overland. 
He became general sales manager of 
Prest-O-Lite Battery Corp., then presi- 
dent and general manager after it was 
purchased by Electric Auto-Lite. He 
had been a vice-president of Electric 
Auto-Lite since 1937. 


Obituary 


Capt. William Sparks, 70, co-founder 
and former president of the Sparks- 
Withington Co., Jackson, Mich., died 
May 13 at Jackson after a long illness. 
He was plant manager of the Withing- 
ton Mfg. Co., which made buggy acces- 
sories, until it became the Spark- 
Withington Co., one of the largest 
manufacturers of automobile horns 
and radiator fans. He retired as 
president several months ago due to ill 
health, being succeeded by his son, 
Henry G. Sparks. He was a liberal 
contributor to charities and civic de- 
velopment in Jackson, and was mayor 
of the city for three terms. 


Leslie L. Vivian, 52, director and 
vice-president of Continental Motors 
Corporation, died May 18 at Plainfield, 
N. J. after a short illness. 


» 
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CALENDAR 





Conventions and Meetings 
SAE Diesel Engine & Fuels & Lubri- 
cants Mtg., Cleveland...... June 2 and 3 


SAE War. Materiel Mtg., Detroit, 
June 9 and 10 


Automotive Engine Rebuilders Assoc., 
CANES. 4b wee wucaveniesn nears June 15-17 
SAE Nat’l Tractor Mtg., Milwaukee, 
Sept. 23-24 


SAE Nat’l Aircraft Engineering & Pro- 
duction Mtg., Los Angeles, 
Sept. 30-Oct. 2 


Edsel B. Ford 


Edsel B. Ford, 49, president of the 
Ford Motor Company and the only son 
of Henry Ford, died May 26 at his 
home in Detroit after a brief illness. 

When he was 25 years old, Edsel 
Ford was made president of and _ be- 
came active in the management and 
direction of the Ford Motor Company, 
which had been developed by his father 
during Edsel’s lifetime into one of the 
largest of the world’s industrial organi- 
zations. 

After leaving school in 1912 Edsel 
Ford went to work in the old Highland 
Park plant of the Ford Company at a 
time when the company’s output was 
approximately 180,000 cars a year. He 
was elected vice-president in 1917 and, 
in 1919, after all minority stockholders 
had been bought out by the Ford 
family, he was made president. 


4-Engine Bombers 
(Continued from page 45) 


Pontiac Motor Division manufactures 
two potent anti-aircraft weapons—the 
20-mm. Oerlikon and the 40-mm. Bo- 
fors. Four hundred and nine of the 565 
parts in the Swiss-designed Oerlikon 
have been redesigned by Pontiac engi- 
neers. Fisher Body assembles 90-mm. 
anti-aircraft guns and also makes the 


gun mounts, while Buick furnishes 
traverse mechanisms and Chevrolet 
makes the barrels. Fisher Body also 


makes breech housings for 3- and 5-inch 
naval guns at a Detroit plant as well 
as other gun parts. Other GM divisions 
engaged in gun manufacture include 
Guide Lamp, Moraine Products, Delco 
Products, Delco-Remy, Detroit Trans- 
mission, Deleo Appliance and GM of 
Canada. 

In ordering a review of all new war 
plant facilities that cannot be com- 
pleted by Oct. 1, the WPB recently an- 
nounced, “With the exception of certain 
special programs, some special machin- 
ery and further expansion of raw mate- 
rials production, the U. S. at last has 
the machine tools and the capital equip- 
ment it needs to build production to 
defeat the Axis. For the first time in its 
history the nation now has a physical 





plant adequate to make the maximum 
use of its resources in men, skill and 
materials.” A new WPB unit will re- 
examine all previously approved prcj- 
ects for building new plants or insta'l- 
ing new machinery to determine 
whether they cannot be eliminated >y 
the use of existing facilities and ma- 
chinery. Purchase of new machine tools 
or equipment will be banned unless it 


“an be proved conclusively that the 
work cannot be done by existing 
facilities. 


It is estimated that $11 billion of 
the $15 billion in new plant projects 
financed by the government will have 
been completed by June 1, leaving only 
$4 billion worth of unfinished facilities 
to be reviewed. The Oct. 1 deadline for 
plant completion probably will not ap- 
ply to the aviation gasoline, synthetic 
rubber, aircraft and escort ship pro- 
grams. One plant immediately affecied 
was the new $5,000,000 factory of 
Liquid Cooled Engine Division of Avia- 
tion Corp. at Toledo. This plant was 
nearly ready to produce liquid-cooled 
aircraft engines for the Navy when 
WPB ordered further work on _ the 
plant to halt May 15, pending a review 
of the project. 

President Roosevelt recently  an- 
nounced that the goal for 1943 air- 
craft production is 911,000,000 pounds 
compared to 291,000,000 pounds in 1942. 
The goal for 1944 is 1,417,000,000 
pounds of aircraft, with the proportion 
of heavier 4-engine bombers and big 
cargo planes growing greater. Average 
plane weight in 1942 was 6,060 pounds 
for 48,000 planes but this would ad- 
vance to 9,110 pounds in 1943 based on 
the previously announced production 
goal of 100,000 planes this year. How- 
ever, some sources have revised the 
1943 goal downward to 90,000 planes. 
Combat aircraft range in weight from 
4,500 pounds for fighters to 32,000 
pounds for 4-engine bombers. The 
president said the 4-engine bomber pro- 
gram is running about six months 
ahead of schedule. Seven of the nine 
major Pacific Coast aircraft companies 
reported their April output reached 
new high marks. The other two com- 
panies set no records because they were 
in the midst of model changes. 

Briggs Mfg. Co., which converted 
some of its automobile body facilities 
to the production of wing, fuselage and 
other airframe parts, is shipping these 
subassemblies to more than 14 different 
companies. Briggs makes 75 different 
kinds of ducts, flaps and door assem- 
blies for Flying Fortresses, eight large 
airframe sections, including an outer 
wing section, for another type pl:ne, 
outer wings and wing flaps for a fighter 
plane and inner and outer wings «nd 
wing flaps for a medium bomber. On 
two principal wing jobs, April s!:ip- 
ments gained 100 and 23% per cent 
over March. Briggs also has been mak- 
ing belly turrets for bombers in a \\eW 
Detroit plant since December, 1°41. 
Early in 1943 a change in turret n od- 
els was made. Each turret has moore 
than 2000 parts. 
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The creature no one Knows... 


IN THE HALF-WORLD between day and night, an 
>erie, sinister creature emerges from hiding. Its ances- 
is unknown. It is the bat, the only mammal which 
»s. Of all the creatures known to man, bats are the 
most mysterious. They do not mate when other animals 
. And no one knows where they go at migration time. 
fet bats are the most highly specialized mammals 
earth. If we had the intricate ears of bats, we could 
hear an ant walking. If we had their incredible coordi- 
n=tion, we could fly at the speed of a locomotive toward 
1 elephone wire...at dusk... yet miss it! Or dash blind- 
+-af6und hundreds of objects and not touch one! 


f ypu think that's specialization, listen to this: 


The production giant of the machine tool industry — 
Cone’s multiple spindle automatic lathe—can do as 
many as 8 different jobs simultaneously...in a matter 
of seconds...or perform as many as 17 different opera- 
tions on a part—more than one every two seconds — 
with the deftness of a master craftsman! 

The prime task of Cone Automatic Machines today 
is to help speed war production. In the future, by mak- 
ing possible increased production, they will increase 
purchasing power...and so increase employment. 
As a result, Cone Automatics will make major con- 


ont > ”" 
tributions to social and economic gains of the future. 


ut Automatic Machine Company, Inc. 


ne 1, 1943 
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Production Operations at Willow Run 


(Continued from page 37) 


The center wing is produced in a num- 
ber OmteeParate stages, starting with 
the wing covering, then assembly in 
massive vertical master fixtures. A 
feature of the huge assembly fixtures 
for the center wing is the overhead 
movable beam, so designed as to permit 
the rolling of it to one side on a track, 
thus making it possible to quickly re- 
move the completed wing section from 
the fixture with an overhead crane and 
to begin another wing within an hour. 

When the center wing section as- 
sembly has been completed and removed 


from the fixture, it undergoes “clean- 
up” operations, and is then moved to 
a huge milling and drilling machine in 
which the engine mount pads are 
milled, bored, and faced in one setting. 
This operation assures interchange- 
ability and precise alignment of all sec- 
tions of the bomber, providing a unique 
advantage when it is considered that 
many of the center sections produced 
here are shipped to other plants for 
assembly. 

Upon completion of this operation, 
the wing is lifted from the machine and 





To be right—Gages must have: 


* ACCURACY 

* SIZE PERMANENCE | 
* FINE FINISH | 
LONG WEARING | 


* 


QUALITIES | 


—the result of long experience and superior craftsmanship. 


Designed by an able and experienced engineering staff and 
made by skilled workmen in a plant thoroughly equipped 
with precision machinery and measuring devices, Haines 
Gages “are right" for the exacting accuracy requirements 
of aircraft engine manufacturers and other producers of 


war material. 


Haines products include: 





Let us quote upon your requirements for re- 
liable delivery dates. 


} 
Standard A.G.D. Plug Gages—Steel or Chrome | 
Standard A.G.D. Ring Gages—Steel or Chrome 
Special Gages—Flush Pin, Snap, Profile, etc. | 
Precision Devices, Tools, Jigs, Fixtures 


HAINES GAUGE COMPANY 
2301 W. Allegheny Avenue, Philadelphia, Pa. 


set on a transfer car. The end plates 
are removed and are replaced by trolley 
plates fitted with rollers. The wing 
then is moved into a slowly moving 
horizontal conveyor for installation of 
fittings. At this stage, the center wines 
move along two parallel! trolley lines, 
The line carries the center wings 
through a paint spray booth, then ele- 
vates into a position for the installa- 
tion of oleo struts and landing gear, 
this operation being checked by means 
of portable hydraulic test stands. 

Following this, the trolley line takes 
a third rise. At this stage, the center 
Wings earmarked for shipment to out- 
side assembly plants are permitted to 
move to the end of the line where they 
are taken off by the overhead cranes. 
The sections designated for assembly at 
Willow Run are lowered onto a con- 
veyor line about five feet off the floor, 
where superchargers and nacelle panels 
are added. 


Meanwhile, the assembly of other 
parts of the airframe —the fuselage, 
outer wings, pilot’s floor, bomb bay 


doors, tail surfaces, etc., proceeds apace 
in other parts of the plant. The fusel- 
age consists of two principal sections 
—fore and aft—each of which is built 
up independently for ultimate assembly 
to the center wing section. A _ special 
feature of the aft fuselage assembly, 
which distinguishes Ford practice from 
that of Consolidated, is the trick of 
building the tail cone separately so as 
to break down the assembly into smaller 
units more consistent with mass-pro- 
duction methods. 

Upon completion, the fore and aft 
fuselage sections are hoisted by crane 
from the 


assembly fixtures, and are 
set on cradles on a mezzanine from 
which they are distributed either to 
other assembly plants or are fed to 


the primary assembly lines. 

Ford practice has resuited in the de- 
velopment of a number of distinct types 
of assembly fixtures, each one designed 
to facilitate the work of assembly, and 
each one tailor-made to suit the re- 
quirements of a particular airframe 
section. Generally speaking, there are 
two basic types of fixtures—the mas- 
sive vertical type, such as is used in 
the assembly of the center wing; and 
the trunnion type fixture which enables 
the operators to rotate the work into 
convenient working positions. In addi- 
tion, there are some massive box tyye 
fixtures in which are erected the large 
units such as the fuselage, side pane 
tail cone, ete. 

One of the major problems in an 
operation of this kind is the fabrica- 
tion of long, slender parts which have 
no backbone supporting members. An 
example of this is the outer wing tra‘! 
ing edge. It is built up in a long but 
extremely rigid rotatable fixture and 
is carefully handled to prevent m!s- 
alignment or distortion. 

The outer wing assembly, an e*- 
tremely large section ordinarily, @! 
though dwarfed by the center wing 
section of the Liberator, is assembled 
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tre of a hardening furnace 


Heat-treat foreman setting a Micromax Model C Pyrometer to regulate tem- 


All control panels shown were completely 


(Advertisement) 


’ 


Photos courtesy Bendix 





Aviation Corp. and Westinghouse Elec. & Mfa. Co. 


assembled and factory-wired by us, for greater speed and dependability in 
equipping the heat-treat department of a huge aviation equipment plant. 


CENTRALIZED PYROMETRIC CONTROL 


For Rejection-Free Heat Treatment 


Control over the temperature of an 
entire battery of airplane-parts fur- 
naces is centralized in the Micromax 
P\rometer panel shown above. Tem- 
perature 
br oht 
temperature annealing, cyaniding, and 
other heat-treating operations. “The 
furnaces range in size from an 80-kw 
unit, hardening about 500 Ib per hr, 
down to 30-kw furnaces. 


ranges include those for 


hardening. tempering, low- 


he Micromax Pyrometers used 
here are of two tvpes Model S Strip- 


Chart Indicating and Recording Con- 
trollers and Model C Indicating Con- 
trollers. Both models are fully-auto- 


matic, with such features as self- 


standardizers and automatic reference- 


unction compensators. In general, 
Model C is used on the first zone ‘or 
zones of miulti-zone furnaces, and 
Model S Strip-Chart Controllers are 
on all single-zone units and on the 
or highest-temperature zone of 
models 


nulti-zone furnaces. Both 


have the characteristic of micro- 


\d N-33-620(6) 





A‘Slogan For All Americans 


fune 1, 1943 


responsiveness, which enables them to 
‘feel’ a temperature change and act 
to correct it, while it is extremely 
small—so small that control action 
may begin before the eve can detect 
the motion of the controller's tem- 
perature-driven galvanometer. As a 
result of this micro-responsiveness, 
temperature is not only held within 
narrow limits, but is held with the 
steadiness essential to high-quality, 
high-uniformity production. 


Micromax Pyrometers are now 


available with their own accessories 
(except valves) for regulating the 
supply of electricity, gas, oil or steam ; 
designed especially to 
match the sensitivity, responsiveness 
and dependability of Micromax. If 
you have a wartime control problem 
involving the control of any indus- 
trial temperature, our engineers are 
at your service. Or, if a catalog will 


accessories 


serve your purpose, outline your prob- 
lem and we will send the appropriate 
publication. 





Battery of clectrical furnaces for heat-treating both large and small aircraft parts. 





LEEDS & NORTHRUP COMPANY, 4966 STENTON AVE., PHILA., PA. 





MEASURING INSTRUMENTS + TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
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in vertical fixtures and completed on a 
special monorail conveyor line. 
Needless to say, there are many 
other activities too numerous to men- 
tion in this brief summary. They rep- 
resent facilities for producing the var- 
iety of parts that go to make up this 
huge bomber. For example, there is a 
large department devoted exclusively 
to the fabrication of hydraulic tube 
harness. Here the tubing is cut to 
length and bent to form, then assembled 
into harness groups. Another small 
but self-contained department is the 
engine dress-up line. Here the engines 
are mounted on a closed chain mono- 
rail conveyor and are fitted with acces- 


More BEARING Mileage 





witt STROM stez saus 


In America’s vast war production program Strom steps 


sories and attachments ready for in- 
stallation on the final line. 

Final assembly consists of two major 
sections—the first of these, as men- 
tioned earlier, consists of four parallel 
trolley lines carrying the center wing; 
the second converges to two lines. 
Among the major steps of assembly are 
the following: at station 1 is added 
the canopy which is attached to the 
top of the center wing section. At 


station 2, the center wing section is 
rolled onto a platform supported by 
hydraulic rams permitting precise posi- 
tioning of the wing on locating points 
Here are installed 
longeron 


in the mating jig. 


the bulkheads, bomb racks, 





up its untiring energies to the mastery of one thing 
For over a quarter century Strom has concentrated on 


Meta! Balls. Today, through a series of lapping oper- 
ations, Strom Balls possess a degree of surface smooth- 
ness and sphericity that is unequalled in any other 


regular grade of ball 


Correct hardness, physical soundness and size ac- 
curacy in all Strom Balls is assurance of More Bearing 


Mileage. For longer trouble-free bearing life specify 
Strom Metal Balls in ALL ball bearings 
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and side panels of the bomb bay are: 

The fuselage fore section is joine:! 
to the center wing in a second matin 
jig in which the wing section again 
lowered y means of hydraulic jacks ont ) 
four center pillars to maintain th» 
same alignment as was established 
the first mating jig. Then follow oper: - 
tions at other stations for the install: - 
tion of wiring harness, hydraulic hai- 
ness, etc. Then at station 8, the a 
sembly moves into the third major ma 
ing jig for the assembly of the ait 
fuselage. 

At this station, the nose wheel a:- 
sembly is added and the entire ship ‘s 
raised by the hydraulic jacks to perm t 
lowering of the landing gear into nor- 
mal position so that the plane will roi] 
on its own wheels. 

From this point on the various de- 


tails are added—engine installation, 
empennage assemblies, trailing edges, 
ete. 


At the end of this group of opera- 
tions, the four primary lines converye 
into two final assembly lines on which 
the final installations are completed. 
On these lines, the ships move progres- 
sively from station to station, each 
station being provided with platforms 
which permit of ready access to any 
part of the ship. 

Finally the ships emerge from the 
assembly bay and are rolled onto turn- 
tables in the floor which turn them 
ninety degrees for the final leg on the 
trip to the flight test. 

The first operation after leaving the 
assembly department is metal] cleaning 
of the entire ship. This is done in a 
huge chamber in which a group of op- 
erators go over the entire exposed area 
thoroughly to prepare the metal for 
painting. Upon completion of this job, 
the ship is wheeled through doors lead- 
ing into an adjoining chamber for 
camouflage painting. The spray booth, 
large enough to completely contain the 
huge Liberator, is shaped to conform 
to the profile of the ship so as to facili- 
tate the removal of fumes and over- 
spray. 


Plasticized Materials 
(Continued from page 22) 


before, so that we can obtain approxt- 
mately the same strength ratio. An- 
other problem in molded plastics is the 
extreme cold encountered at high alti- 
tudes. Many molded plastics have a 
tendency to brittleness and to subs°- 
quent failure. This calls for a cold te-t 
to be run on every molded plastic pa’t.- 

The field of molded plastics has nt 
been more than scratched at preset 
A new product is constantly comii ¢ 
into the market and its uses are mar!- 
fold. It is quite safe to predict tht 
within the next year or two the use «f 
both plasticized wood and molded plas- 
tics will be expanded many times over, 
not only in the aircraft industry but 
in all types of fabrication. 
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This is half a machine. It cost full price, takes up full floor space, uses full operator’s 
a time—but it’s just half a machine. That’s because it is handicapped by a slow setup and 
removal cycle. It delivers only a part of its potential output. 

or One of the most important duties of HECKER tools, jigs and fixtures is to convert stand- 
still time into production. 

or The HECKER tool engineer takes account of the worker, the machine and the require- 
~ ments of the job. Then he designs a tool to bring those three vital factors into the best 
possible adjustment. 

HECKER tools have other purposes, too. It depends on the results wanted. Tools for 
inexperienced workers; tools to improve quality; tools to speed operating cycles; in short, 
custom-designed tools, built to the specific problem. 

These engineers can see their own designs in daily operation on precision aircraft parts 
in the HECKER plant. That’s an extra advantage in firsthand production experience which 
can help you get more work out of the “other half” of your machines. By way of demon- 
stration, turn a real tooling problem over to HECKER—judge for yourself. Write (wire or 
phone if urgent) to A. W. Hecker, 1984 East 66th Street, Cleveland, Ohio; or, 517 New 
Center Building, Detroit, Michigan. 


Cf ldkee 


DESIGNERS AND BUILDERS OF TOOLS, JIGS AND FIXTURES...FABRICATORS OF AIRCRAFT PARTS, 
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New Products for Aircraft 
(Continued from page 39) 


tactor is due largely to its balanced both these sizes in a form which, while 
armature construction. utilizing the same parts, is equipped 

The new contactor conforms to the with a simplified mounting bracket and 
stipulations of various government terminal assembly. This form repre- 


agencies with respect to ambient tem-_ sents a slight saving in size and weight. 


perature range and_ corrosion-proof 

qualities, and is said to be suitable for Ajireraft Autosvn 

use at altitudes from sea level to 40,000 i 

feet. It can be mounted in any position 

on either a metal or nonmetallic base. The Model No. 7 Aircraft Autosyn 
The contactor is also available in  Veltage Calibrator and Polarity Indi- 


Voltage Calibrator 


i= 


anu 
The correct ——— 
Bil film 


i to each 
individual 


bearing eee “Gellimeyer & Livingston" 


Grinder 
AuTomaticatty (ve 


@ The Bijur Automatic Lubricating System automatically 


LUBRICATION 





feeds any number of bearings the metered oil film each 
requires. Maximum protection for machine life! Bearings, 
slides, gears . . . lubricated correctly, economically. None 
forgotten. @ Insure high-speed runs with new-machine 
accuracy. Avoid expensive production delays. Cut main- 


tenance costs. Protect your investment! ... With BIJUR. 


BIJUR LUBRICATING CORPORATION @ LONG ISLAND CITY, NEW YORK 


889 








The Model No. 7 Autosyn Voltage 
Calibrator and Polarity Indicator 


cator has been brought out by Televi 

Products Co., Chicago, Ill., for use in 
the manufacture and production test- 
ing of aircraft autosyn indicating 
motors. It may also be used by military 
inspection stations and repair depots. 
The unit is used in connection with a 
vacuum tube voltmeter and a 400 eycle 
power source. It is furnished with or 
without power supply and voltmeter. 


Tester for Plywood 

The Streeter-Amet Company, Chi- 
cago, Ill., announces a device for test- 
ing tensile strength of wood veneers. 
It is called the Streeter-Amet Tester 
and uses flat specimens requiring: no 
special preparation before _ testing. 





Fixture for Testing Plywood in 
Shear 


Specimens are clipped from veneer 0} 
sawed from thin plywood panels, in 
rectangular shape 1 in. wide by 8 in. 
or more in length. Test data for com- 


parative purposes are instantly avail- 


able by direct reading of the pressure. 
The load in pounds is read directly on a 
pressure gage. <A_ special fixture is 
available for testing plywood in shevr. 


New Development in 
Wartime Packaging 


Lumarith laminated Ordnance pape 
which includes a lamination of Luma- 
rith foil, is being used to protect tin- 
ished and semi-finished products such 
as roller bearings, machine parts ard 
firearms from water, dust, grease, oil 
and moisture. The lamination of 
Lumarith is a product of Celanese Cel- 


luloid Corporation, New York, N. Y. | 


This non-corrosive plastic lining is 10t 
affected by extremes of humidity or 
temperature, and does not dry out, 
shrink or become brittle. 
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TO FABRICATE A MILLION 
STEEL UNITS OF ANY KIND OR 
SIZE IS A HIGHLY WORTHWHILE 
JOB. TO PROGRESS SMOOTHLY 

THROUGH MILLION AFTER 
MILLION ON A MAJOR ARTICLE 
OF WAR IS A PROUD EXPERIENCE 

FOR ANY MANUFACTURER. 


Be 


¢ 


| 
we 
iE 
5 


PEEP CELT MMH MER PET ERAT APSO TORTEO | A 
BE SR et eee SP EPS Ce Ree DATE 


Rat el al 


THE Vfeessortd Co. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 








Focke-Wulf FW 190-A-3 Fighter 


(Continued from page 38) 


801A engine supercharger case it ap- 
pears that the supercharger of the 
801D has two speeds, automatically 
controlled by the master engine con- 
trol. There is no special provision for 
hot air intake to the engine, though 
pre-heating of the induction air occurs 
as it passes over the cylinders. 


Hydraulic Master Control 


At the rear starboard side of the 
engine there is a hydraulic master con- 
trol box which, as previously men- 


Curtiss Dive Bomber, 
1928, for the Navy, pow- 
ered by Pratt & Whitney 
9-cylinder Wasp engine, 
425 h.p. Curtiss SB 2C-1 
Dive Bomber powered 
by Wright Cyclone en- 
gine, 1500 h.p. in 1942. 
In both planes, as in all 
U. S. combat planes, 
today, major forgings, 
by WYMAN-GORDON. 


tioned, automatically regulates the pro- 
peller pitch, mixture strength, boost 
pressure, magneto timing and throttle 
position. This control works in unison 
with the pilot’s throttle lever and re- 
lieves him of the need to select the de- 
sired mixture strength and _ super- 
charger gear. An extra lever in the 
cockpit leads to this control box. Its 
movement is a method of ensuring 
priming of the oil supply to the mech- 
anism on starting if the throttle re- 
sponse is sluggish. For starting, pro- 





WYMAN: GORDON 


WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS - DETROIT, MICHIGAN 
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vision has been made as follows: A 
small tank in the cockpit, containing 
priming fuel, feeds to the rear bank of 
cylinders. One of the oil scavenge 
pump pipes has a connection for the 
introduction of hot oil from a ground 
supply. There is a device for diluting 
engine oil with gasoline, and provision 
for starting from either the aircra't 
battery or from an outside battery. 


Exhaust System and CO 
Elimination 

Exhaust pipes face rearward and are 
flattened to facilitate their fitting in- 
side the nacelle; none projects. Their 
distribution is four each to the port 
and starboard sides of the nacelle and 
four to the bottom, two of the latter 
each exhausting from two cylinders. 
The single exhaust exits are approxi- 
mately elliptical, 3 in. x 1% in., while 
the other two are approximately rec- 
tangular, 3% in. x 1% in. 

The exhaust outlets are plain, with- 
cut any flame damping device, and no 
provision for exhaust screens is visible. 

Immediately aft of each of the side 
sets of outlets there are three louvres 
forming the main exits from the cowl- 
ing for cooling air. Thus between the 
exhaust gases and the side of the fu- 
selage a layer of air is interposed. The 
pilot’s compartment is sealed off from 
the rest of the aircraft with great 
care. Control rods, where they pass 
through the bulkhead, are sealed by 
concertina rubbers. A fabric bulkhead 
is placed across the rear end of the 
fuselage about 60 in. from the tail. 


Electrical Installation 

Interest attaches to this machine in 
that it is the first small fighter to be 
seen which is practically “all-electric.” 
In general the wiring scheme is similar 
to that used on other German aircraft, 
except that the standard terminal 
blocks are not used. Instead, there is a 
new type of block, with appropriate 
internal inter-connections, and _ plug 
and socket connection to the external 
circuits. This method of connection is 
used at each wing root and at the main 
switchboard, and there may be also 
other connector boxes that have not yet 
been seen. Plugs and sockets at the 
junction of engine and fuselage are of 
standard Bosch design. 

Electrical power is supplied by a 
24-v 2-kw generator with a 24-v 10- 
amp-hr alkaline battery, mounted »e- 
hind the pilot’s seat. This type of bat- 
tery is a notable point of differe ce 
from other aircraft systems. 

The undefcarriage is retracted e'ec- 
trically by a motor for each main ‘eg. 
There is an electrical device for lock- 
ing the undercarriage legs in the re- 
tracted position. Indication of the »0- 
sition of the undercarriage is by la up 
and warning horn. 

There is one electric motor on ech 
side for operating the flaps. Three se- 
lector buttons on the switchbox are 4 
red one to retract the flaps, a yellow 
one for “Start,” which gives 10- Jeg 
extension and a green one by which the 
flaps are fully lowered. If the buttons 
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The RED RING SPECIFICATIONS 
Gear Sound Tester 

” will tell you imme- GSC-10" GSLX-18” 

me diately whether APPROXIMATE| SOLID | HOLLOW| sOLID | HOLLOW 
oe any pair of gears CAPACITIES |SPINDLE | SPINDLE | SPINDLE | SPINDLE 
lar will be noisy in Maximum Gear ” ” ” ” 
ft. operation. By the Diam, _ 6 - : " 
nal character of the Mas. Geanth ‘* i = 

; : — 1 es 14 14 
sa sound noisy gears produce at various between Centers : 
_ speeds, you are able to diagnose the Disiedoe between : ae 
lug cause of their noise and provide a upper and lower [11%4” to 54%” | 242” to $56”"113 4” to 10%4"13%4” to 10%” 
. remedy. spindle 

= Ye" to 12” Ye” to 1%” 
ain The RED RING Gear Sound Tester con tects wit, Guan Dia. of Dia. of 
Iso sists essentially of a sound chamber in stem stem 
yet which the gear set being tested oper- s F 
3 : Spindle R. P. M.'s 

he ates, and a special acoustical horn poreor pst 500. i 750, ae 

ol which amplifies gear sound fifty times. pulleys . wax 
sal The sound chamber excludes outside Net Weight 1200 ibs. 2040 Ibs. 

10- sounds so that the inspector hears only *Can be varied to suit individual requirements. 

,e- that made by the gears inside. For that (Consult Engineering Dept.) 

it reason it may be used anywhere, even 

ce in a noisy shop. a 

ic Gears may be tested under light brake “fie Wika descriptive bulletin. 

- loads at four speeds and in both direc- 

ee tions of rotation. The center distance 








a between test gear spindles is adjustable 
10- and set with precision gage blocks. 
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The flashing speed and action 
of the new Mosquito bombers, 
enabling them to rain bombs on 
Berlin, carry a forecast of doom 
to the Axis. 


Acme men and women are proud 
tohelp bring that ‘‘doom’’ earlier, 
as they strive for new records in 
turning out patterns, dies, cast- 
ings, gages and fixtures needed 
by war production manufac- 
turers. Acme service is complete, 
including engineering counsel on 
specially designed tools for faster 
production. Submit your re- 
quirements, without obligation. 





For 

VICTORY 
buy 

| WAR BONDS 

“Si and STAMPS 





ACME PATTERN & TOOL CO., inc. 
DAYTON, OHIO 


Heat-Treated Aluminum Aircraft Castings — Patterns 
— Tools — Tool Designing — Production Processing. 
























are not pressed fully home and locked, 
but just held down, any intermediate 
flap position can be obtained. Position 
indication is by means of three lamps- 
red, yellow and green for “in,” “start” 
and “out” positions, respectively. 

Tailplane incidence is altered b 
means of an electiic motor operated by 
two push buttons in the cockpit. There 
is a moving coil indicator calibrated in 
degrees of incidence. An _ immersed 
clectric pump is fitted in each of the 
fuel tanks. Each is separately con- 
trolled by switches, and luminous indi- 
cators on the instrument panel shov 
when one of the other of the pumps is 
switched on. Provision is made for 
two cameras, one in each wing, and at 
least one of these is a gun camera, the 
circuits being connected into the gun 
firing circuits. 


Armament 

The armament of the machine exam- 
ined consisted of the following guns, a 
fixed and firing torward: Two M.G. 1 
machine guns (7.92 mm) located on 
top of the engine under the cowling, 
two M.G. 151 cannon (20 mm) modi- 
fied to fire electrically detonated cart 
ridges and synchronized electrically to 
fire through the are of the propeller, 
two M.G. F.F. cannon (Oerlikon 20 
mm), one in each wing outside the pro 
peller disk. The M.G. 17 machine guns 
are cocked and fired electro-pneumati 
cally. The M.G. 151 cannon are cocked 
and fired electrically, while the Oerli 
kon cannon are electro-pneu 
matically, but fired electrically. Indi 
cators are provided in the cockpit show 
ing the number of 1ounds left unfired. 

The auxiliary equipment included 
the following items: A standard Revi 
C.12D reflector gunsight, rounds coun- 
ters for each gun, a “‘fire-selection” de 
vice enabling the pilot to fire any pair 
or combination of pairs of guns, and 
devices by which the guns could be 
cocked by the pilot during flight and 
which automatically return all guns to 
the cocked position about one 
after releasing the firing button. 


1] 
il 
i 


cocked 


secoud 


Protective Armor 

The pilot is protected from frontal! 
attack by the engine and a bullet-proof 
windshield. while the rear he 
protected by armor plate of thickness 
aus follows: Bulkhead behind _ pilot's 
head, 14 mm; back of seat (formed to 
shape), 8 mm; four small panels b 
hind the seat, each side, above and bi 
low the back of the seat, 8 mm. There 
are two rings protecting the oil cool 
and oil tank at the front of the engine, 
about 4.5 and 3 mm thick, respectively. 
Together they cover the front 12 in. of 
the engine cowling. 


from 


Oxygen Equipment 

Three dural bottles of a new type are 
carried in the floor of the fuselage just 
aft of the radio equipment. A Draeger 
economizer is fitted of the type used in 
the Me 109F and Do 217. A gage show- 
ing the pressure in the bottles ‘s 
mounted on the dashboard, together 
with the main valve. 
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When you make the trucks, half-tracks, jeeps and 
other war equipment, don’t you get a kick out of 
hearing of something that could not have hap- 
pened without the units that come off your pro- 
duction line? 

And you don’t, in any sense, boast about the 
great things you are doing for war when you tell 
your friends about it. The gladness comes be- 
cause your production is helping bring this war 
closer to its end. 

That is exactly how we feel about the fact that 





AUTOMOTIVE AND AIRCRAFT 
DIVISION 
6-235 GENERAL MOTORS BUILDING @ 
*_ _ DETROIT, MICHIGAN 


In Business for Your Safety 


695 BRYANT STREET 


THERE THEY GO aad THERE THEY ARE! 


SAN FRANCISCO, CALIFORNIA 


A Division of AMERICAN CHAIN & CABLE COMPANY, 





TRU-STGP Emergency BRAKES are On SO much of the mo- 
bile fighting and transport equipment. We would 
cheer if news came that no more of them were 
wanted for war—that victory had made it possible 
for us to swing over to brakes for motor trucks and 
busses to operate on our own highways and streets. 

If you are pointing your thoughts in that same 
direction, we will be most happy to talk things 
over. Peace may not be just around the corner, 
but don’t let either of us be caught flat-footed 
when we get that welcome news. 











TRU-STOP Emergency BRAKES 


TRU-STOPS are manually-operated 
propeller shaft emergency brakes 
of disc type. A flow of air is driven 
across both discs by vane construc- 
tion that rivals the efficiency of well- 
made pressure pumps—dissipating 
the heat of braking that destroys 
the linings of other brakes. 





INC. Bridgeport, Conn. 
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Two Pack Truck Shipments 


(Continued from page 19) 


shipped. All engines received at Chev- 
rolet-Bloomfield have been given a coat- 
ing of rustproofing mixture on the cyl- 
inder walls and on moving parts at the 
factory to protect the engine during 
shipment. This mixture is a combina- 
tion of rust bond and motor oil. The 
engines are sealed for shipment. 
Weight and size are the limiting fac- 
tors in the boxes used to carry the 
knocked-down trucks. Maximum weight 
for a box is 6720 lb or three long tons, 
based on the capacity of derricks used 


for loading and unloading cargos at 
ship side. Size of the box is limited by 
the bulk that can be easily handled in 
transit. Engines, which weigh 542 Ib 
each, are packed eight to a box, thus 
requiring three boxes for each ship- 
ment of 24 trucks. Batteries and car- 
buretors also are packed in the engine 
boxes. Eight rear axles are packed in 


a box, and certain standard parts are 
axle 
wheels 


third 
and 


box. 
com- 


included in every 
Twenty-eight tires 
prise another case. 
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All boxes are internally braced xc. 
cording to Army specifications in or- 
der to help distribute the weight 
evenly. Each box must be packed so 
that it will ride well with either side 
on top. In fact, the amount of bracing 
in the boxes has been increased 20 er 
cent over peacetime export requ:re- 
ments due to the rougher usage which 
the cases may get under wartime cop- 
ditions. Two by fours are nailed to 
the sides and ends of the cases to in- 
crease rigidity and to prevent crushing 
due to high stacking in storage. To 
take the weight strain off the case hot- 
toms, axles and motors are secured in 
wooden cradles in the box. Lumber 
used on the outside of the cases is of 
11,/16-in. thickness and must be of No. 
2 common or better yellow southern 
pine. 

Thirty-five cases in 22. different 
sizes, plus two separate bundles, make 
up a single shipment for 24 trucks, 
The boxes in the shipment range in 
weight from 1000 to 6600 lb. These 
boxes are fabricated at Chevrolet- 
Bloomfield from pre-built panels. Each 
unit of 35 boxes requires 6773 board 
feet of lumber for construction and 
1210 board feet for internal bracing. 
Consumption of lumber runs into mil- 
lions of board feet in a year. 

After the boxes are sealed with a 
water repellent cover and_ stenciled 
they move out the ends of the packing 
lines to the loading dock. From there 
they are hoisted into freight cars foi 
shipment to seaboard, which is only a 
few miles away, or to a motor vehicle 
pool somewhere in this country. 

The Two-Unit Pack is an outgrowth 
of the war and the need for shipping 
trucks directly to combat areas where 
plant assembly facilities are not avail- 
able. These trucks can be assembled 
with simple hand tools and a_ chain 
hoist, if necessary. Early in the war 
a single unit pack was developed for 
Chevrolet 1%4-ton 4x4 Army trucks. 
This consisted of a chassis case and a 
two-unit cab case. Stowage space fo 
the three cases containing two trucks 
was 1460 cubic feet, or 730 cubic feet 
per truck. However, this pack failed 
to utilize efficiently the critical cargo 
space on war-bound convoys. 

So with the cooperation of Army 
Motor Transport engineers, the “Fair- 
lawn pack” was developed as the out- 
growth of a clinic held at Fairlawn. 
N. J. In this method, the trucks are 
partially dissembled and the parts for 
two vehicles are packed into three cases. 


One box contains two chassis assen- 


blies, another two cabs and a third the| 


The cubic content for thiese 
three cases is 623 cubie feet, or 31] 
cubic feet per truck. This marks 4 
saving in shipping space of 102 per 
cent. In other words, more than tvvice 
as many trucks now ean be shippe« in 
a given amount of cargo space tial 
could be transported with the old single 
unit pack. 

Another building at the Chevr let- 
Bloomfield plant houses the two- int 

(Turn to page 69, please) 


four axles. 
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(Continued from page 64) 

bo <ing operations. The completed trucks 
ar shipped in by freight car after hav- 
ine been built, road-tested and approved 
by Army inspectors at a midwest Chev- 
ro et assembly plant. After the truck 
is unloaded from the freight car, the 
oi!, water and gasoline are drained out. 
Tien the truck is brought inside the 
plint and put on a disassembly line, 
wiiich is an assembly line in reverse. 
Curtain parts are removed systemati- 
cally from the truck as it moves along, 
each part being tagged with No. 1 or 2 
and the truck engine number to iden- 
tify it. As the parts are disassembled, 
they are put in the proper place for 
bsequent packing into the appropriate 
in the TUP. 

Largest box in the pack is the chassis 
x, Which measures 233x50x43 inches 
and weighs 6640 pounds. This con- 
tains two chassis with the engins at- 
tached, one chassis upsidedown on top 
of the other. The radiators, hoods, 
spare tires and mufflers also are stowed 
away compactly in this box, which can 
be packed in four minutes by expertly 
trained workers at Chevrolet-Bloom- 
field. Another box contains two cabs, 
with six wheels and tires inside each 
fenders, gasoline tanks and seat 
cushions. This weighs 4116 pounds. The 
third case contains two front and two 
rear axles together with the brush 
guards and various standard parts, 
and weighs 3450 pounds. A separate 
body bundle, containing two partially 
knocked down cargo or dump. bodies 
or two wood cargo bodies, completes 
the shipment. 


eZ 


Case 


cab, 


All parts in the cases are tagged for 
the No. 1 or No. 2 vehicle as well as 
the engine number to assure that the 
same parts are assembled into the 
truck when it reaches the port of de- 
barkation. The three cases comprising 
a Two-Unit Pack also are stenciled 
with the same serial number on the 
outside so they will be shipped together 
and unloaded at the same port. Each 
case contains a packing list of itemized 
parts in a waterproof envelope, while 
an assembly operations manual with 
all details for reassembling the trucks 
is placed in each chassis case. 


Complete protection must be given 
the eases in the Two-Unit Pack against 
salt water, moisture, frost and other 
ci:matie conditions due to the global 
nature of the war and the likelihood 


that trucks may be shipped to any part 
o! the world. All cases are lined with 

terproof kraft paper. Then a fibreen 
waterproof liner is inserted into the 
built-up ease completely enclosing the 
contents. The liner is sealed with hot 
asphalt as a further protection. The 
entire top of the case is covered with 
a ‘ayer of cold patch, an asphalt com- 
nd, and over this is placed a sheet 
vater-repellent paper which provides 
ection against the weather. This 
e type of protection also is given to 
D shipments. Name of the company 
other data are stenciled on the out- 
of each case with black metal ink. 


lune 1, 1943 


All this protection is necessary because 
the cases may have to be dumped from 
shipboard into shallow water close to 
a combat zone and then retrieved at 
low tide by the forces ashore. Or they 
may stand for months in wind and 
weather at a motor vehicle pool in this 
country awaiting shipment abroad. 
They also may be exposed to a great 
deal of salt water on the voyage over- 
seas. 

Chevrolet-Bloomfield is a major fac- 
tor in delivering this packaged trans- 
portation in comparatively small boxes 
to all parts of the battlefront in the 
second World War. 


Lineoin Foundation 
Announces Awards 


In the Engineering Undergraduate 
Award and Scholarship Program of the 
James F. Lincoln Arc Welding Founda- 
tion, the following winners were an- 
nounced: First—Herman J. Brenneke, 
New York University; second—Robert 
Edison Lee, Iowa State College; third 


—Charles L. Sammons and John H. 
Stewart (co-authors), The Ohio State 
University. In addition, there were 
four fourth awards, eight fifth awards, 
twelve sixth awards, and fifty seventh 


awards. 
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America’s versatile land-sea jeeps— 

seeing action on many fronts—may well 
be the forerunners of a brand-new mode of trans- 
portation, Yes—it’s more than possible, in the 
days of peace ahead, that taking the family on a 
Sunday outing will combine land-sea travel. More- 
over, when those peaceful days come, just as in 
these urgent days of war, count on the “BENDIX” 
Starter Drive! For it will be on hand—starting 
another era, the Amphibian Age for the automobile. 





POMNOL 


MACHINE 


The “BENDIX” Drive is 
a vital member of 
“The Invisible Crew” 
—precision equipment 
which 25 Bendix 
plants from coast to 
coast are speeding to 
our fighting crews on 


world battle fronts. 
CORPORATION 


DIVISION 
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Case history of a veteran 
length of Bus Duct 


In the middle ’30’s this section of Bus 
Duct was on a peacetime job—feeding 
power to big punch presses. 


Then Pearl Harbor plunged the plant 
into war work. Down came the Bus 
Duct—transferred to a line of milling 
machines in another department. 


A few months later the whole pro- 
duction set-up was revised again. 
Presto!—this veteran section moved to 
a new assignment. 

Only a wrench and a screwdriver 
were needed to make these changes. 
No parts were bent or cut. Nothing 
was sacrificed. 

On top of the time and maintenance 
cost it saves—on top of its greater all- 
around adaptability—modern Bus Duct 
has this big advantage over old-fash- 
ioned distribution systems: 


It is 100% salvable! 


is as good as ever—ready to serve the 
production needs of war or peace for 
many years to come. 


BUY MORE WAR BONDS 


Send for descriptive 
Bulletin No. 427 





PRODUCTS CO. 


DETROIT, MICHIGAN 


trie Products of Canada, Ltd. 
— a Ontario 


Branch Offices In Principal Cities 


ELECTRIC 











MANUFACTURERS OF Vacu-Break Safety Switches, 
SafToFuse Panelboards, Circuit Master Breakers, 
Switchboards, Bus Duct Systems—FOR LIGHT AND 
POWER. 
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Today, this veteran Bus Duct section 








Daimler Armored Car 
(Continued from page 41) 


disturbance on the uneven ground and 
steep grades. 

Like the engine, the radiator is aiso 
at the rear, transversely arranged | e- 
hind the powerplant. Air passes to it 
from a space between the side pancls 
and the lipped edge of the armor plate 
above the engine. A large fan draws 
the air back through the radiator and 
discharges it through armored slots at 
the extreme rear. 

The transmission, which embodies 
Daimler car and bus practice, combines 
a hydraulic coupling and a_ unit-con- 
structed pre-selective epicyclic gezr- 
set. The fluid flywheel is of an im- 
proved type with increased efficiency at 
low speed, while the gearset provides 
five speeds and has a top gear clutch 
of new design. 

From the pre-selective gearset the 
drive continues through a Tracta con- 
stant velocity universal joint to a 
transfer gearbox providing a_ reverse 
on all speeds, a neutral position and 


a differential; also gears converting 
the single central drive into twin 
drives, one on each side. From these 


twin drives four propeller shafts run 
fore and aft, alongside the channel of 
the frame side rails, to enclosed spiral 
bevel gears driving each of the front 
and rear wheels independently. Thus 
there is a propeller shaft to each wheel. 
The differential, acting between the 
left and the right wheels, does not al- 
low diagonal wheelspin to occur. The 
four bevel casings are located within 
the channel of the frame side rails 
and are attached to the latter. From 
them the drive passes to the wheels 
through short coupling shafts with 
Tracta universals having a permissible 
angle of 40 deg. With no central 
peller shaft. or axle casing for bevel 
gears and differential, the rear engine 
can be set low in the chassis, particu- 
larly in view of its dry sump and sep- 
arate oil tank. 

The independent suspension, which 
allows an 8 to 10 in. range of vertical 
movement to the wheels relative to the 
frame, is conventional in principle. The 
assembly adjacent to each wheel con- 
sists of a pair of broad links, one above 
the other, pivoted at their inner ends 
to the frame and at their outer 
to the hub assembly. Bearing 
yoke near the outer end of the upper 
link is a compound coil spring in com- 
pression, the upper end of this spring 
having an abutment within the top of 
a rigid outrigger bracket bolted to ‘he 
frame. Maximum vertical movement 
is limited by rubber buffers and damp- 
ed by Luvax piston type hydraulic 
shock absorbers. 

An unconventional feature of ‘he 
steering layout is that it allows for a 
driving position slightly on the skew. 
the driver’s seat and the steering wheel 
being set at a slight angle. For this 
feature it is claimed that it enables he 
driver to see and steer either bick- 


pro- 


ends 
on a 
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e’re not interested 


T7007 suits 








but we are interested 
in the phenomena 
of change... — 


We're not rug cutters, and we're distinctly 
not “right with the rags." We don't wear a 
“solid suit of threads," padded at the shoul- 
ders like a lunatic's cell, with the "jut cuts” 
and the "reat pleats," the “cleave sleeves" 
and the "drape shape." That sartorial throw- 
back of a juvenile ego is definitely not down 
our alley. 

We're specialists in internal grinding prob- 
lems, and Zoot suits (we fervently pray) won't 
wield their foolish influence upon the wheels 
of industry . . . but many a simple fad has! 

When a boy and a girl once sat in a ham- 
mock, and he thrummed a mandolin and she 
softly sighed, "I just love your new soft collar" 
—the celluloid collar market quietly vanished 
from this earth . . . And the horse-and-buggy 
business employed a million men— until an 
explosive contraption, deplored as a danger- 
ous fad, noisily disemployed them and put ten 
times their number to work. 

No, we're not interested in Zoot suits, but 
we are interested in the phenomena of change. 
And this is the fastest-changing period in all of 
industrial history. As a result, many businesses, 
seemingly on the rise, are actually on the brink 
of failure in the post-war world of better and 
cheaper materials. 
| We've developed many new techniques in 
" grinding these materials, and we believe that 
" this knowledge can be of greater value to 
_ manufacturers today than ever before. Bryant's 
_ Consulting Service is available to you at all 
"times, and we urge you to call upon us now! 








INVANS WOU NVW FHL YOd NGS 








ORYANT CHUCKING GRINDER CO. 


SPRINGFIELD, VERMONT, U. S. A. 
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wards or forwards with almost equal 
ease, as is obviously desirable if use is 
to be made of the five speeds in re- 


verse, 


% 


The steering column, sloping fiom 
the right side to the center, is in two 
parts, with a universally-jointed link 
between them where the upper part, 
with its relatively acute angie, is 
coupled to the more nearly vertical 
lower part conforming with the slop- 
ing front of the vehicle. The lower part 
of the column extends upward from a 
bevel gear casing, whence a universal- 
ly-jointed shaft runs to a worm and 
sector gear. An approximately hori- 
zontal lever on the end of the sector 


shaft is connected to the ieft hub as- 
sembly and is linked also to an idler 
lever on the right, this lever being 
coupled to the right hub. The overall 
steering ratio is 24 to 1. A minimum 
tuining circle of 38 ft diameter is pro- 
vided. 

Service brakes are Lockheed hy- 
draulic units operated from a tandem 
master cylinder. Rear brakes can be 
applied independently by means of en- 
closed cables from the central hand 
lever. 

As regards the superstructure, the 
roof of the turret is doubled-hinged 
and balanced on springs to enable it to 


be folded back or closed with ease. 











THOSE CLOUDS S4al¢ Ge LINED with SILVER 


RATHER than wonder wishfully what 
Tomorrow holds in store for Business 
isn't it far more practical to consider 
what Business holds in store for To- 
morrow—far more practical to make 
sure that silver shall line the dark 
clouds of war By Putting it 
There? 

Even as we fight, we at Aetna are 
striving to do just that. In the 
crucible of making bearings 
for the galaxy of mechanized 
war implements, we have de- 
veloped a valuable reservoir 
of new and better methods: 

| better, faster, economized 
|} manufacturing processes; 











new and broadened bearing size 
ranges; new bearing applications des- 
tined to help Industry win countless 
victories in Tomorrow's ceaseless 
battle against friction. 

These war-proven developments 
offer stout guarantees of greater effic” 
iency, greater economy, greater use- 
fulness from the machines you will 
make or use when the longed- 
for days of peace arrive. 
Aetna Ball Bearing Manu- 
facturing Company, 4600 
Schubert Avenue, Chicago, 
Illinois. 

In Detroit: SAM T. KELLER, 


7310 Woodward Avenue, Phone 


Madison 8840-1-2. 





Noimally it is epen, and the two seats. 
mounted on vertical tubes, are adjus 
table vertically to an extent that al! 
lows the occupants to raise them suffi 
ciently to bring the eye level jus 
above the top of the turret armor. 

When going into action, the seats are 
lowered and the roof closed, the for- 
ward driving vision being obtaine/ 
through a port, which is protected by 
a hinged and balanced armor plate 
cover that swings outward. In actual! 
battle this cover is closed, and the 
driver looks through four fine horizon 
tal slots in the cover that are equippe:| 
with bullet-proof glass. 

Entry, when the top is closed, is 
made through a shallow door on the 
left. With the top open an alternative 
way of entry is from above, by step- 
ping over the front shield from the 
transverse tool box that forms the fore- 
most part of the vehicle. 

Besides the window in front of the 
driver there are two smaller ones in 
front of his companion, the gunner. 
One of these is for forward observation 
and the other for a Bren gun, which 
also can be installed on a high-angle 
mounting for anti-aircraft defense. 
The gunner’s seat in its fully raised 
position swivels and gives him a com- 
plete traverse around the top of the 
turret, which is rubber edged. A_ pro- 
tected port is also provided at each 
front flank, and yet another in the rear 
panel for driving backwards. 

Within the body behind the occupants 
is located the fuel tank having a ea- 
pacity of 22% gal, which provides a 
range of about 200 miles. There also 
are rifle racks, stowage for the Bren 
gun and other impedimenta, including 
a radio set and storage batteries. 

In front of the tool box are stout 
metal channels for “unditching” or get- 
ting out of soft ground. Shoveis are 
carried on the left front fender. Be- 
tween the turret flanks and the rear 
fenders are triangular stowage boxes. 
Another large box forms part of the 
“running-board” on the right. Extra 
fuel, or drinking water for desert con- 
ditions, can be carried in cans above 
the rear fenders. On the right front 
fender is a large hydraulic jack, which 
is held in place by a special self-lock- 


ing clip. 
In full battle order this Daimler 


Scout car, which has a wheelbase of 7% 
in. and a tread of 58 in., weighs ap- 
proximately 6750 lb. Its maximum 
speed is about 60 mph. Grades of 7) 
per cent can be negotiated by it. 

According to The Autocar, it is firm- 
ly believed that only because he hal 
the use of a Daimler Scout ear, cap- 
tured by the Germans on a previous 0v- 
casion, was Rommel able to escape 
from General Montgomery’s men aftcr 
El] Alamein. 





Buy More 
War Bonds 
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LUMARITH E.C. 


Another Lumarith plastic in fighting shape 


U.S. Army Signal Corps Right- 
angle Flashlight. A problem in mold- 
ing which was licked by the custom 
molder and LUMARITH*E.c. (ethyl 
cellulose base). 


The Army demanded great im- 
pect-strength under Arctic condi- 
tions ... dimensional stability even 
in the steaming ‘Tropics. There were 
coaverging cores to handle and the 
threaded sections had to be im- 
pressed to interchangeable accuracy. 


OMG! Zest 


CELLULOID CORPORATION 


REG. U.S. PAT. OFF. 


CELANESE 


A DIVISION OF 


e 1, 1943 


CELANESE 


All the specifications were met in 
this sturdy piece of Signal Corps 
equipment. 

When you convert to plastics, you 
will need the custom molder’s coun- 
sel. If you are not too familiar with 
plastic production methods, here is 
a plan to help you: 

I. Specify to us the qualities re- 
quired in your finished part: impact 
strength, light transmission, dielec- 
tric strength, dimensional stability. 


the jfersl name tn filastics 
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... We will recommend the plastic 
for best results. 

2. We put you in touch with the 
available custom molders best 
equipped to mold the piece by injec- 
tion, compression, transfer, or ex- 
trusion. 

3. The custom molder will give 
you a quotation. 

4. We work with the custom 
molder in selecting the formulation 
suitable for all factors of production 
technique in relation to dies, heat, 
pressure, flow, etc. ... 


Success with plastics depends upon 
the right plastic and the right man 


at the machine. *Reg. U. S. Pat. Off. 
Copyright 1943, Celanese Celluloid Corporation 


CELANESE CELLULOID CORPORATION, a division 
of Celanese Corporation of America, 180 Madison Avenue, 
New York City. Representatives: Dayton, Cleveland, Chicago, 
St. Louis, Detroit, Los Angeles, Washington, D. C., Leomin- 
ster, Montreal, Toronto, Ottawa. 
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New Production Equipment 


(Continued from page 43) 


Block,” 24% in. by 3 in. by 1 in., which 
contains a 12 deg “Angle-Set” fitted 
with a Big-Hed Nib. The Big-Hed Nib 
has a No. 10-CNX diamond, and is 
equipped with two lock screws. While 


this dresser is designed for wheels up 
to 8 in. diameter, larger diamonds can 
be set in it for larger wheels. It is 
claimed that the diamond can be kept 
sharpened by rotating the top nib. 


— Sigourney M-100 Sensitive Drill- 
ing Machine has just been intro- 
duced by the Sigourney Tool Company, 
Hartford, Conn. It operates at spindle 
speeds of 4000, 7000, and 10,000 rpm 
when equipped with standard 3450 rpm 
motor, or at half the above spindle 
speeds if equipped with special 1725 
rpm motor. The horizontal distance 
from face of column to center of chuck 
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Not ONLY does a Wayne Tube Beader | 


bead tubes five times as fast as former methods 
... but it also assures more perfect beads and ab- 
solute uniformity. Users report 3,000 to 5,000 
beads per 8-hour day from each machine ... every 
one exactly like every other one. This machine al- 
so releases skilled men for other work, as its oper- 
ation is semi-automatic. Any girl can operate it. 
Write for list of users and more information today. 


THE WAYNE PUMP C®@., FORT WAYNE, IND. 


TEBE BEADERS 


BEAD TUBES FIVE TIMES AS FAST 
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OF THE FINGER 
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Angle Set Magnet Block 


is 4% in. Larger work may be han- 
dled in the Model M-100A which mea- 
sures 7 in. from face of column to cen- 
ter of chuck. Space blocks are avail- 
able, for both models, for insertion 
between column and base, thus increas- 
ing the distance from table top to 
chuck. The hardened and ground spin- 
dles, and the straddle mounted pulleys 
of these machines are equipped with 
sealed ball bearings. 

Both the Models M-100 and M-100A 





Sigourney M-100 Sensitive Drilling 
Machine 


are available in singie or multiple spin- 
dle design. As each spindle is individ- 
ually motor driven, the number of 
spindles which may be combined in one 
unit is practically unlimited. 


yrs neers availability of electronic 
induction equipment for routine 
brazing of carbide tools is announced 
by Carboloy Company, Inc., Detroit, 
Mich. , 

While based on standardized units, 
their use in each case is to be engi- 
neered to the needs of individual or- 
ganizations—recommendations as_ to 
size of unit or units, basic coil designs, 
etc., being supplied by the Carboloy en- 
gineering department on the basis of 
the individual user’s needs. 

The Carboloy induction tool-brazing 
equipment is based on a new line of 
General Electric high frequency (50),- 
000 cycle) electron tube oscillators, 
available in two sizes having 5 kw and 
15 kw output ratings. The selection of 


Hn 























baaceeabade 


WOOD SCREWS + MACHINE SCREWS SELF-TAPPING SCREWS + STOVE BOLTS 








the correct unit foi any given installa- 
tion is dependent on the sizes and 
quantities of tools to be brazed by in- 
dividual users. The 15 kw unit is de- 
signed to accommodate larger sizes of 
tools as well as the brazing of produc- 
tion quantities of smailer tools by braz- 
ing two or more at a time. The smaller 
5 kw unit is designed primarily for 
smaller sizes of tools. 

In addition to the oscillator, the only 
other equipment required is a table car- 
rying a tool holding fixture or fixtures, 
and the necessary water-cooled coil or 
coils to be connected electrically to the 
terminals of the oscillator. 

The coils may be formed from ordi- 


Induction brazing a Carboloy ce- 
mented carbide tool with Carboloy- 
G.E. electronic equipment 








CAST ALUMINUM FITTINGS 


YES! NIBCO fittings of cast aluminum . . . accurate- 
ly machined to absolute uniformity ... are moving at ever 
increasing speed into the aircraft plants where they're 
needed . . . delivered on time . . . meeting the most rigid 
standards and the stiffest inspection. The same engineering 
genius which developed the NIBCO Wrot Fitting formed in 
one step from a straight tube of copper, is meeting in out- 
standing fashion, the new problems which the war has cre- 
ated. Our facilities are 100% devoted to War work now 
. . . but when the new day comes . . . you'll need us and 


we'll need you. 


ELKHART. INDIANA 
VALVES AND FITTINGS SINCE 1904 
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nary copper tubing by the user when 
special brazing requirements arise, 
Where large numbers of tools are to »e 
brazed and the unit has sufficient ca- 
pacity, it is possible to use several co ls 
in series, so that two or more tools can 
be brazed at a time. 


4g & H RESEARCH Co., Detroit, Mich. 
is offering their push-and-pull xc- 
tion portable electric tools in two new 
models. Model CX has a %-in. stroke; 
Model EX a \-in. stroke. Both modcls 
have a iate of stroke of 1000 to 1299 
per minute and a force of 30 to 40 jb, 
push or pull, developed at the working 
end. The work spindle is provided with 
three bushings instead of two, as _ in 





Reciprocating Action Electric Tool 


made by H. & H. Research Co. 


the older models, and a heavier arma- 
ture is used. The fan, air inlets and 
air outlets have been redesigned for 
larger capacity, providing an improved 
motor cooling system. 


VERTICAL milling attachment, 

known as Type F, is now in pro- 
duction at the Fray Machine Tool Co., 
Glendale, Cal. This new model is 
equipped with a %4-hp Frayco motor, 
and will handle up to '% in. end mills 
in tool steel. Motors are available in 
either 1750 rpm or 3500 rpm as re- 
quired. Spindle speeds are 435, 650, 

(Turn to page 80, please) 





Fray Type F_ Vertical Milling 
Attachment 
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Spicer Universal Joints— 


okay for peacetime Mack ....now deliver the mighty PT smack! 


(75 horsepower in the Mack ... or 1350 horsepower in each of the three motors for the swift PT 
.. it’s all the same to the standard Spicer Needle-Bearing Universal Joints. So good, so strong, so 
ample in overload capacities are these Spicer units, that WITHOUT CHANGE they were immediately 
adapted to PT Boat production. And this Spicer versatility will assure quick, efficient conver- 


sion to peacetime needs when the war is won. Spicer Manufacturing Corporation, Toledo, Ohio. 


40 YEARS OF 





SERVICE 


LROWN-LIPE CLUTCHES AND TRANSMISSIONS + SALISBURY FRONT AND REAR AXLES SPICER UNIVERSAL JOINTS + PARISH FRAMES, STAMPINGS 
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COMPRESSED AIR... WHERE YOU WANT IT 
_.. WHEN YOU WANT IT... 

WORTHINGTON RADIAL TYPE AIR-COOLE 

READILY PLACED CLOSE TO POINTS WHERE AIR IS NEEDED 


D UNITS 
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D. your expanded activities call for additional com- 
pressed air... or for air at locations not served by your 
present equipment? In either case, consider these points 
in favor of Worthington radial type units: 


AIR-COOLED ... No water piping to install or 
maintain. 


PORTABILITY ... No foundation required. Can be 
set up quickly at any convenient place, and moved easily 
to meet changing needs. 





COMPACTNESS... Minimum floor space requirements. pressor life by reducing bearing and iylindas 
wear. : 


RELIABILITY . . . Incorporate the same basic design 
features as in the larger Worthington compressors . . . as- 
suring years of uninterrupted operation at high efficiency. 












District Office Engineers and our Authorized Dealer, 
in your territory, are ready to assist in selecting the correct 
type and size of compressorfor your particular requirements. 


WRITE FOR BULLETIN H-620-BI6F. 


AC3-5 
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(Continued from page 76) 

1170 and 3500 with the 1750 rpm mo- 
tor, or 870, 1300, 2340 and 7000 with 
the 3500 rpm motor. Overarm adapters 
are available in various sizes to fit 
standard overarms, and are calibrated 
in 360 deg. The housing adjustment is 
calibrated 30 deg each side of the ver- 
tical. 


HE Verson Allsteel Press Company, 
Chicago, Ill., has designed and is 
building an eccentric type cartridge 
case drawing press which produces 
both brass and steel cases. Presses are 
built for all stages of case fabrication, 


heading, tapering, to piercing, and are 
available to make cases of all sizes up 
to 105 mm. Equipped with a dia! feed, 
it can make as many as 15 productive 
strokes per minute. The dial is tied 
into the press circuit, and press eannot 
operate until the dial is perfectly in- 
dexed. The pneumatic clutch and brake 
unit is controlled electrically by push 
buttons. Increased punch and die life 
is obtained by using extia long gibs, 
which securely confine the slide at all 
positions of the stroke. Front gibs are 
adjustable. All gibs are bronze lined. 
The Verson Eccentric Type Cartridge 
Case Drawing Press is of solid steel 





from preforming through drawing, 


frame welded construction. 





GLOBE ASSEMBLY LINE HOIST 






How Plane is Lifted from 
Assembly Line Cradle... 








80 


Speeds Curtiss ‘‘Commandos”’ on Their Way 


Hoists provide the answer to plane manufac- 
turer’s individual lifting requirements for faster 
plane production or easier plane service. Here, 
for instance, is how Curtiss-Wright uses a Globe 
Type A-90 Hoist to speed Curtiss C-46 ‘‘Com- 
mando” transports off the production line. 

An assembled plane, reaching the end of the 
production line on its cradle “C” (Fig. 1), is 
spotted over tail wheel platform hoist “A” and 
two forward platform hoists ‘‘B” set in floor pits. 

Platforms “B” are lowered (Fig. 2) to permit 
landing gear to be extended into pits and locked 
in landing position. Platform “A”’ rises to contact 
tail wheel. Forward platforms “B” now supporting 
plane’s wheels (Fig. 3) are raised to flush floor 
level, lifting plane clear of cradle, which is then 
removed. Rear platform is lowered to floor level 
and plane rolls off the line on its own landing gear. 

This and other types of Globe Airplane Hoists 
also make it easy to “flight-position” a plane for 
adjustment, calibration and service to landing 
wheels, controls, armor and instruments. 

For additional information or engineering con- 
sultation service, write Globe Hoist Co., Mermaid 
Lane at Queen Street, Philadelphia, mentioning 
this advertisement. 


_ GLOBE HOIST COMPANY 
= Philadelphia, Pa. Des Moines, lowa 






Makers of the famous GLOBE AutO HOIST 


es) = - 


HYDRAULIC AIRPLANE HOISTS 



















GLOBE’S varied types of Hydraulic Airplane 
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A* air-operated automatic control in- 
“ strument, known as the 

tible Free-Vane Controller, has just 
been added to the line of instruments 
made by The Bristol Company, Water- 
bury, Conn. It is made for autemati- 
cally controlling temperature flow, 
liquid level, draft humidity, and time 
program. The Convertible Free-Vane 


Conver- 





The Bristol Convertible Free-Vane 
Controller 


Controller operates on the same basic 
Free-Vane principle as that used in 
previous models offered by the con- 
pany. It incorporates a number of 1 
finements, and is designed so that the 
user can convert from one type of 
control system to another. The new 
controller is offered in the following 
types: Moncset, Ampliset, Preset, Re- 
set, and Magniset. 


' 


FOUR-STATION grinding bench, with 
integral dust collector, has bec! 
brought out by Schmieg Industries, D 
troit, Mich. It is designed for use wiih 
portable grinders, on non-hazardous 
materials. 
The unit is said to effect full 
tection against dust hazards incidem 
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This is not a pleasant story. We are about to name the 
murderer in a case that has long been listed as suicide... 
and that murderer is still alive, known to many who 
read this story. 

It happened many years ago. A man named John 
Fitch was supposed to have taken his own life. The truth 
is, he was killed — in one of the most reasonless, strange 
and brutal of all crimes. 

He was a shabby man, who tramped through life with 
the frenzy of a fanatic, clutching a vision under his arm — 

he plans, designs and models of an invention that would 

revolutionize this world and bring a new era of wealth 
ind progress to the people of his country .. . They told 
im that it couldn’t be done. 

For 15 years he shouted in a wilderness of deaf in- 

“ifference, hammered at the closed doors of political 
hought, was branded as crazy, humiliated in public, 
ereft of funds, and finally killed. They say that he took 
n Overdose of narcotic pills, but John Fitch was 
urdered. 





Universal Turret Lathes . 
Thread Grinders 


JONES & LAMSON 
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urders of all time 


He was murdered by indifference! Ignorance, stu- 
pidity and political blindness killed John Fitch — but 
not the vision he had offered to the world. It was the 
plans of a steamboat, designed, built and successfully 
operated 20 years before the world ever heard of the man 
named Robert Fulton. 

We have a purpose in telling this story. It’s simply 
this: Men are still murdered by indifference. Vision is 
still the victim of ‘‘It can’t be done”, perhaps now more 
than ever before! And because this is true, we believe that 
a single fact about Jones & Lamson may be important 
to you. 

Today, the foremost engineers and designers in 
America are entrusting their plans and problems to 
Jones & Lamson for counsel, service and technical as- 
sistance in the use of precision machine tools. 

If it CAN be done... and if tools are needed to do 
it...Jones & Lamson engineers and service men are con- 
sidered among the best qualified in America to help you. 
Call upon them! 


Fay Automatic Lathes . 


Automatic 
. Optical Comparators . Automatic Opening Die Heads 


MACHINE CO., SPRINGFIELD, VERMONT, U.S.A. 
Profit-producing Machine Tools 
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to grinding operations. 
suction is concentrated at the dust 
source by means of flexible suction 
hoses, attached to swivel connections. 
A special double width, double inlet fan 
is said to assure complete collection of 
dust. The finer particles are removed 
by filters; while a special plenum cham- 
ber is provided for the removal! of 
heavy particles. 

The bench is of wood frame con- 
struction, permitting the attachment of 
grinding heads and fixtures, and is 
equipped with a heavy wood top, Ma- 
sonite covered. Variations in design 
are available to suit production re- 
quirements; each unit being engineered 


High velocity 





* 


Four Station Grinding Bench made 
by Schmieg mere 








begins here... 


... for Army and Navy equipment 


Tue BASIS of all precision made equipment, whether 

it be for war or peace, is the standard of measure—the gage block. 
However, the gage block can be truly called the standard only as 
long as its accuracy is maintained. Without this quality it becomes useless 
and even dangerous—-a potential saboteur of war production. American 
manufacturers, alert and on the job, know the havoc that can result from 
undersized gages. That is why today they specify gage blocks by Dearborn. 
They are chromium plated to assure “longer wearing millionths” and are 


unconditionally guaranteed for accuracy. 


They cost more but they are worth more. Remember, when you want 


the best, specify Dearborn Gage Blocks. 


DEARBORN GAGE CO. 


cinitors of Hronuium Udtdd Yage tacks 


22037 BEECH STREET 
DETROIT, MICHIGAN 
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for the particular job it is designed ‘o 
do. 
The unit is furnished complete with 


fan, four suction hoses, and motor 
with combination starter and _ push 
button. 


TT Curran Corporation, Malden, 
Mass., offers a Dunking and Dryer 
Basket made entirely from scrap metil. 
The Dunking Basket Kit is inclucecd 
with a standard five-gallon steel ship- 
ping pail, with a removable top, con- 
taining the company’s Carbon Met sub- 
stitute for carbon tetrachloride. in 
operation, parts to be cleaned are 
placed in the basket and lowered into 
the volatile Carbon Met. On withdraw- 


Curran Corporation’s Dunking and 


Dryer Basket Kit 


ing the Dunking Basket, the spring-like 
clips grip the edge of the container, al- 
lowing excess solvent to drain back into 
the pail. 


N improved Deepfreeze Cascade |n- 
dustrial Chilling Machine 
been placed on the market by Motor 
Products Corporation, North Chicago, 
Ill. Employing the cascade principle 
of two-stage refrigeration, this ma- 
chine can reach temperatures as low as 
—120 deg F and has the capacity at 
these low temperatures to remove 1000 
Btu per hour when work is immersed 
in convection fluid. (See page 84.) 


has 





Deepfreeze Industrial Chilling 
Machine 
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A Short Story complete on this page 


XEL SWENSON * is a gnarled, sawed-ofl 
+% little Swede. He’s been with Pratt & 
Whitney since he was a boy, and that was in 
the ’80s. 

P&W sent a jig borer out to the Red River 
engine plant awhile back; something had hap- 
pened to it in transit, and the Martin men 
couldn’t put it together right. They called 
P&W. It was a job for Axel Swenson. 

A P&W jig borer, you know, is one of the 
things that make mass production possible. 
It’s the world’s most accurate machine tool. 
Its base holds the work in position; its upright 
column holds the tool. Theoretically, that 
column ought to be at right angles to the 
base ...no more, no less. But of course, that’s 

ust theory. 

Well, this jig borer at Martin was out of 
line by some three ten-thousandths of an inch 
per foot . . . much too big an error to suit 
cither Pratt & Whitney or Martin. Axel was 
pushed into a plane and away he went, his 
tool bag under his arni. 

Little Axel Swenson walked up to Martin’s 
plush-lined offices and stated his business. 
lhey led him out to the machine and he went 

work. 

For fifteen minutes he just measured the 
ob with instruments from his kit. Then 
‘Hoist ‘er oop,” he told the man on the 

rane. The rope slings stretched; the column 
vent up off the base. Axel reached over and 

raped the base joint tenderly, slowly, in 

he place his “know how” told him to touch. 

Five minutes later he stepped back. 
lfokay,” he told the crane man. 

Martin men did the measuring this time. 
They turned to Axel with a gasp. “Only one 

‘n-thousandth of an inch out!” Excited 

mment rose from the group like a cheer. 

Axel was tucking his glasses back in his 

cket and putting his tools away when a 

“iartin man, a mischievous twinkle in his 

e, stepped up. “‘Hey, Axel, aren't you going 

take out that other tenth?” 

Axel looked up slowly. That was asking 

lot. That was like asking a man who had 

t walked across Niagara by tightrope to 

it again on one foot. Axel didn’t speak. 

put his glasses on and got out his measur- 

: tools. 

Now the word spread through the Martin 

p like wildfire. Axel Swenson is going to 

to take out a tenth! In hushed silence, 

1 gathered to watch the old Swede who 

s locking horns with the infinite. 

tle had his measurements now. “Oop,” 

told the crane man. Then he reached in 








He picked up his tools and headed for the door. 


and scraped the selected spot. _caressingly, 
gently as a mother her babe. He stepped 
back. ‘“Hokay,” he said. He picked up his 
tools and headed for the door. 

“Hey! Wait a minute!” the Martin man 
called after him. “You can’t leave here yet!” 
They hadn't even had a chance to check it. 
Maybe the old Swede had put it back to 
three tenths out, or even worse 

Axel yielded . . . paused at the door 

A Martin man straightened up, faced the 
group, his eyes bulging. ‘“‘On the nose!”’ he 
breathed. “On the nose! Not a flicker out!” 
They looked around for Axel . but Axel 


was on his way to the airport. It didn’t sur- 
prise him. 
* 7 7. 

Craftsmen like Axel Swenson and tools like 
the P&W Jig Borer are responsible in impor- 
tant measure for the success of American war 
production. Their precision underlies every 
large-scale metalworking operation. If you 
need basic accuracy for mass production — 
now in war work, later in peace — call on 
Pratt & Whitney, Division Niles-Bement- 
Pond Co., West Hartford, Conn. 


* 411 names except our own are fictitious; the story, 
however, is fact. 


PRATT & WHITNEY 
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Two stages of refrigeration are used: 
the first compressor acts to extract 
heat from the barrel and introduce it 
to the heat interchanger, the second 
compressor extracts heat from the heat 
interchanger and dissipates it into the 
air. A third compressor cools the heads 
of the working compressors. Each com- 
pressor is driven by a separate motor. 
A feature recently added is a device 
for accurate temperature control at 
any point from atmosphere to —120 
deg F. 


HE Model 247 B-76 thickness, height 
-and distance gage is designed to 
check, in one operation, five separate 











ANNOUNCING 


ANOTHER 


DEVELOPMENT 


ORIFICE TYPE 
DUST COLLECTOR 


Specially Designed 
for Processing of Magnesium 


In step with the country’s effort to con- 
serve critical materials, Industrial’s engi- 
neers (recognized as pioneer developers 
of dust collectors and grinding booths for 
magnesium) introduce this new orifice 
type dust collecting unit. 


Like other Hydro-Whirl models. it is very 
efficient—yet it has on!y one mechanical 
moving part: a fan unit. 


Dust laden air is drawn through an ori- 
fice. The violent action of the water spray 
thus produced causes the dust to be 





INDUSTRIAL EQUIPMENT CORPORATION 





the air and 


“water-whirled” out of 
knocked down into a tank below, where 
it forms a sludge which can be easily 
removed. The cleaned air may be re- 
turned to the room, effecting a worth- 
while saving in building heating costs. 


The addition of this unit to our line now 
provides 3 distinct Hydro-Whirl types. 
enabling you to go to one source to 
solve practically any dust problem you 
may have. 


This new unit is available in either booth 
type (as shown) or individual collectors 
for grinding stands. 


formerly Industrial Sheet Metal Works 


634 EAST FOREST AVENUE 
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Federal Thickness, Height and Dis- 
tance Gage 


dimensions of a fuse body. It is on 
form of several multiple inspectio 
gages being made by the Federal Prod- 
ucts Corporation, Providence, R. I., f¢ 
checking, simultaneously. several di 
mensions on parts of various sizes an! 
shapes. 

In operation, the gage is first set to 
a master. Parts are checked by placine 
them in position and reading the dials, 
all of which face the operator. The 
movement of each sensitive contact js 
transmitted to each dial indicator point 
through a pantograph unit, a featu 
which prevents wear or other damage 
to the dial indicator points through 
coming in constant contact with the 
pieces being gaged. 


| patel line of projection or spot weld- 
4 ing equipment, in capacities of 10 
kva. to 150 kva., has been developed by 
Universal Power Corporation, Cleve- 
land, Ohio. The unit illustrated fea- 
tures a built-in tube type timer control 





Universal Spot Welder 


and timing contactor, integrally mount- 
ed, so that all interior wiring is com- 
plete. Timer controls regularly sup- 
plied govern pre-squeeze, weld, forge 
and off-timing, variable for each type 
of welding job. 


Another du Pont Plant 


Another plant for the manufacture 
of “Lucite” methyl methacrylate resin 
for noses, gun turrets and other trans- 
parent sections of military airplanes 
has started production at Leominster, 
Mass., according to an announcement 
by the Plastics Department of E. I. 
du Pont de Nemours & Company. Tie 
entire production is for the govern- 
ment, which will allot it to the airerzft 
and other war industries. Buildings for- 
merly used in fabricating plastic toil. t- 
ware and other products were renovaicd 
and converted to form the new unit 
which was completed ahead of schedu:e. 
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theyre going— 
they’ re on their way! 


B-G-R springs disappear daily into 
the great war plants of this nation to do 
the kind of a job for which they are in- 
tended. It may be on the firing line — 
or it may be in the machines that make 
fighting weapons. 
every job today is a war job. 

You can’t identify a B-G-R spring by 
just looking. But when it comes to cold 
analysis of comparative tests in | 

| 
| 
| 


















It's all the same, 


actual use, you'll understand 
why B-G-R springs are specified 
year after year. Try them and 


see for yourself. 
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Douglas Subcontracting 


System 
(Continued from page 33) 


racy in fixtures and in assemblies, and 
the need for conserving and salvaging 
vital tools and materials. 
1. Automotive and other subcontrac- 
rs were shown how to endow their 
tooling with the flexibility required for 
the regular improvement and modifica- 
tion demanded by service conditions. 
5. Inspection methods to meet Army 
nd Navy aireraft standards were 
taught to subcontractors’ inspection 
taffs. 
6. Subeontractors were guided in 
certain manufacturing techniques per- 
ted by the aircraft industry, such as 
mpling of sheet metal, the forming of 
uminum alloys, flush riveting, and 
e welding of high-grade alloy steel. 
i’. To assist subcontractors in train- 
their personnel in all these things. 
iglas educational experts drafted 
cial courses, provided necessary 
les, study materials, and literature. 
\), order that the men and women in 
contractors’ plants could be shown 
the production line exactly what 
were to do and how to do it, the 
iglas technique of three-view “pro- 
tion illustrations” was made avail- 


T¢ 


. Groups of Douglas employes were 
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loaned to subcontractors, and went to) 
work in their plants during initial! 
so | 

. Technical data, designs and draw-| 
ings, processes and manufacturing in-| 
formation were furnished freely and| 
without reservation. 


Pooling of Production Facilities 


Pooling of facilities within the air- 
craft industry was pioneered by Doug-| 
las and Boeing, each undertaking to 
build a warplane that had been design- 
ed and perfected by the other company. 
Early in 1940, even before the national 
emergency arose, Douglas licensed Boe- 
ing to produce for the British Govern-| 
ment a large number of Douglas DB-7 7 | 
type attack-bombers. To help Boeing 
convert its available facilities to pro- 
duction of the DB-7, Douglas furnished | 
the following assistance: | 

1. Complete engineering data and 
drawings. 

2. Facsimiles of all master planning | 
cards. | 
3. Drawings for all major jigs and| 
fixtures. 

4. Loan of Douglas master jigs. 

5. Production and tooling templates 
duplicated by Douglas and furnished 
to Boeing. 

6. Machines and equipment for spar-| 
cap milling built by Douglas and in-| 
stalled by its personnel in the Boeing}! 
plant. (Turn to next page)\ 





When Hell 


Broke Loose In Tunis 


Layne Wells and Pumps were 
in the thick of things when hell 
broke loose to crush the Axis 
troops in Tunis. Only the mili- 
tary authorities could tell of 
how they came through, but if 
they were not destroyed by the 
enemy—or our own terrific fire power, those 
sturdily built, tough and long lasting Wells 
and Pumps are still in there pitching—produc- 
ing millions of gallons of water daily. 


The Wells and Pumps in Tunis—and those 
throughout the African War Zone—Dakar, Al- 
giers, Casablanca, Sousse, Kairouan, etc., were 
installed by Layne Engineers for peacetime 
duty, but they had the guts that made them 
give outstanding war-time service. 


Whether for peace or war, Layne Well 
Water Systems and Pumps stand alone in 
skilful design, proven superior features, long 
life and highest efficiency. They are, accord- 
ing to the Layne slogan "Better Built for Better 
Service." 


In the post-war era your Layne Wells and 
Pumps will be still higher in efficiency—longer 
in life and of further improved design. In the 
meantime, the Layne Organization is endeavor- 
ing to keep all industrial and municipal in- 
stallations in repair and operating at peak 
efficiency. For literature, address, Layne & 
Bowler, Inc. General Offices, Memphis, Tenn. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart, Ark. * Layne-Atlantic Co., Norfolk, 
Va. * Layne-Bowler New England C orp: Boston, 
Mass. * Layne-Central Co.. Memphis, ‘Tenn. * 
Layne-Northern Co., Mish: AW aka, Ind. * Layne- 
Louisiana Co., Lake Charles. La. * Louisiana 
Well Co.. Monroe, La. * L ayne-New York Co. 
New York C ity * Layne Raph Co.. Mil- 
waukee. Wis. * Layne-Ohio Co., Columbus. Ohio 
* Layne-Texas Co.. Houston, Texas Lay 
Western Co., Kansas C ity. Mo. * Layne-Western 
Co. of Minnesota. Minneapolis, Minn. * Interna- 
tional Water Supply Ltd., London, Ontario, Canada. 


LAYNE 


WELL WATER SYSTEMS 
DEEP WELL PUMPS. 


Builders of Well Water Systems 
for Every Municipal and Indtstrial Need 
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POSITIONING 
PAYS! 


Yes. positioning of welding 
operations pays big dividends in 
lowered costs and increased pro- 
duction. Hundreds of users of 
Ransome Positioners are confirm- 


ing this statement 





@ Smoother, stronger, welds. 

@ Time savings up to 50%. 

@ Downhand position for all welds. 
° Accident Renerts reduced. 





@ Less crane service required. 


@ Big savings in floor space. 
@ Rod savings up to 7%. 


enters on request 














7. Patterns, dies and other facilities 
at vendors plants were made available 
to Boeing by Douglas. 

8. Material release by Douglas made 
available to Boeing so that it could 
place orders simultaneously with the 
same vendors. 

9. Douglas materials in excess of 
$300,000 sold by the company directly 
to Boeing. 

10. All hydro-press parts fabricated 
for Boeing on Douglas hydro-presses, 
using Boeing materials. 

11. All machine parts subcontracted 
to Douglas vendors, with Douglas as- 
suming follow-up and inspection re- 
sponsibilities. 


12. In order that certain items of ex- 
pensive tooling could serve both com- 
panies, Douglas fabricated for Boeing 
from the latter’s materials approxi- 
mately 100 different production parts. 

13. Information and ideas, materials, 
production capacity, as well as engi- 
neering, materiel, accounting, planning, 
production control, and shipping facili- 
ties were freely exchanged between the 
two companies through liaison offices. 
Current Pooling 

Profiting from their pioneering work, 
Boeing, Douglas and Vega have pooled 
their facilities for the concurrent man- 
ufacture of B-17F Flying Fortresses 


= «+eWHERE YOU NEED LIGHT COLOR 


™ Stuart pil A 


Engineerin9 } 


advantages. 
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AND GOOD CUTTING QUALITY... 


LTHOUGH it is scientifically recognized that ‘dark color” 
sulphurized cutting oils are superior to “light color” oils 
for the tougher metal cutting operations, there are some 
classes of machining for which transparent cutting fluids may 
be used with satisfactory performance. 
KOOL”, the leading example of “light color’ 
sulphurized cutting oil, offers many unique and exclusive 
Order a trial drum and be convinced. 


For All Cutting Fluid Problems 


D. A. STUART OIL co. Warehouses in Princip 


Stuart’s ‘“SUPER- 


transparent 





designed by Boeing. Coordination was 
through the BDV Committee, with 
Boeing furnishing assistance (such ss 
outlined in the first paragravh under 
the subhead, Pooling of Production F:- 
cilities) to the other companies, and 
with all three exchanging the use of 
their facilities. Full production of Fly- 
ing Fortresses under this plan has been 
under way for many months. 

Douglas was licensed by Consolidated 
to assemble its four-engine, B-24 Lib- 
erator bomber at a new Douglas plant 
in the Midwest. This operation is now 
under way. Through the coordinating 
medium of the Aircraft War Produc- 
tion Council, Inc., Douglas and the 
other member companies have speeded 
war production by exchanging engi- 
neering and production facilities, loan- 
ing each other available materials in 
the event of individual shortages, re- 
leasing information on assembly tech- 
niques and technical developments, and 
making available for all, the innova- 
tions and improvements developed by 
each. 

To augment’ the mobilization of re- 
sources already afforded through ma- 
jor and lesser subcontractors and pro- 
duction pooling within the industry, 
Douglas has greatly extended the scope 
of its purchases of materials, tools, 
and equipment, enabling some 8000 
suppliers in 48 states to help furnish 
the things that make airplanes. 


Big Planes Coming 


Consolidated Vultee Aircraft Corp. 
has a 400-passenger plane in the mock- 
up stage, President Harry Woodhead 
revealed recently, but he warned that 
a four or five-year testing and design 
period would elapse before the plane is 
ready for production. He said the War 
Dept. restricted the revelation of fur- 
ther facts about the projected plane. 
Meanwhile on the East Coast, Henry 
Kaiser has received an experimental 
order from the Navy for a cargo-car- 
rying flying wing with 282-ft wing- 
spread, to be produced at the Hatboro, 
Pa., plant of Brewster Aeronautical 
Corp. The proposed plane will be pow- 
ered by four 2000-hp engines, have a 


range of 4000 miles and a _ loaded 
weight of 87 tons. 
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